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ABSTRACT 
After five decades of independence and with population of 1 billion India is 
still the largest democratic country in the world, to sustain this freedom is necessary 
to ensure food security, economic empowerment and environmental safety in the 
country. 
The concept of food security has undergone considerable modification in 
recent years. There has been considerable change in the meaning and concept of food 
security over different time period. Till the seventies, fopd availability and stability 
were considered to be the major components of food security. Most of the developmg 
countries therefore, aimed at attaining self sufficiency in fpodgrains. Food security is 
a complex and multi-dimensional concept, as its meaning and interpretation varies 
widely across the countries. For the first time, the food security was discussed in 
World Food Summit in 1974. The summit recognized the food security as a common 
responsibility of all the nations and emphasis was given for international approaches 
to achieve a Food Secure World. Food security entails more than simple availability 
of food but consist of several dimensions. Food security is comprised of three 
components - food availability, accessibility and utilization. For food security to exist 
there must be a reliable food that can be obtained that is nutritionally adequate for a 
healthy life. 
The World Food Programme has now broadened the concept and has pointed 
out that food security has multiple dimensions that relate to demographic, nutritional, 
economic and social causes. The three areas which have been emphasized are 
availability, access, and utilization, i) Food availability depends upon agricultural 
productions which include crops and livestock produced in a sustainable environment, 
ii) Food access refers to the ability of households to secure food at a reasonable price, 
and iii) Food utilization not only depends upon an availability of food nor the 
capacity to purchase such food that provide minimum energy, but also includes many 
other non food factors, which help in the absorption of food materials and improve the 
economic well being of the people. 
Food security is a central issue to social and economic development in India 
and other developing countries. As such food security depends not only on how much 
food is available, but also on the access that people have food - whether by 
purchasing it or by producing it themselves. Access depends on economic variables 
such as food prices and incomes as well as on agricultural production, technology and 
the quality of natural resources. 
Keeping in view the importance of food security and rural development, 
western Uttar Pradesh has been selected as an area for detailed study because the 
area under investigation is rapidly changing from agriculture to industrial activities 
and commercialization of crops and food security in terms of availability of 
foodgrains is declining. Western Uttar Pradesh is the most prosperous, developed 
and rich in agriculture due to great impact of Green Revolution, though there is 
found regional variation in food security and rural development. The technology 
used by farmers is labour intensive and production is mainly dependent upon the 
amount of labour, that the cultivator is able to put it. Farmer's lack of knowledge 
about the water management, soil fertility and land practices is prevalent m those 
areas of western Uttar Pradesh which is facing the problems of food insecurity. Rural 
development is declining due to lack of capital and poor investments in 
infrastructure. Poor farmers are not able to purchase irrigation facilities, agriculture 
machinery and equipments which all affect farmer's income adversely. 
Western Uttar Pradesh lies in the Upper Ganga plain, which is endowed with 
fertile soil, level topography with suitable climatic conditions. It lies between 26° 20' 
to 30° 20' north latitudes and if 45' to 80" 22' east longitudes. It covers an area of 
about 80,076 sq.km. and has a population of about 61.06 million persons. The study 
area includes twenty six districts namely, Saharanpur, Muzaffamagar, Meerut, 
Baghpat, Bulandshahr, Gautam Buddha Nagar, Ghaziabad, Jyotiba Phule Nagar, 
Aligarh, Hathras, Mathura, Agra, Firozabad, Mainpuri, Etah, Bareilly, Budaun, 
Shahjahanpur, Pilibhit, Bijnor, Moradabad, Rampur, Kannauj, Farrukhabad, Etawah 
and Auraiya. 
The major objectives of the present study are as follows: First is to analyze 
the regional trends of area, production and yield of selected crops. Second is to work 
out the spatial variations of food availability, food stability and food accessibility in 
order to ascertain the food security. Third is to assess the spatio-temporal variations 
of agricultural development, industrial development and infrastructural development 
in order to ascertain the rural development. Fourth is to examine the interrelationship 
between the variables of food security and rural development. And fifth is to make 
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some suggestive remarks for the improvement of food security and rural 
development in the region. 
The following hypotheses have been tested: 
i) Whether Food security is positively correlated to rural development and 
infrastructure development, ii) Whether commercialization of crops has 
positive bearing on agricultural development and a decreasing bearing to 
the food security, iii) Whether industrialization and urbanization have their 
impacts on food availability, food stability and food accessibility, iv) 
Whether Food security is the function of purchasing power of the people. 
The present study is based on both the secondary and primary sources of data 
relating to food security and rural development. The study has been conducted at two 
levels: a) Meso level - where district has been taken as an imit of analysis which is 
based on secondary sources of data, b) Micro level - which includes the study of 
sampled villages. Five villages of western Uttar Pradesh have been selected from 
five districts based on stratified and purposive sampling. The primary information of 
the sampled villages has been collected through intensive field surveys. 
Both secondary and primary data have been analyzed quantitatively and 
qualitatively. In the quantitative analysis both simple and standard statistical 
techniques have been used to infer the ground facts. The levels of food security and 
rural development have been examined with the help of composite z-score 
technique. For examining the impact of food security on rural development an 
effort has been made to work out on the basis of correlation matrix. Agriculture data 
(unpublished) have been collected and analysed for the years of 1970-73, 1980-83, 
1990-93 and 2000-2003 on the basis of three years moving average. 
The entire study has been organized into eight chapters. First chapter is 
devoted to introduction; second is concerned with the conceptual framework and 
measures of food security and rural development. Third chapter is devoted to 
highlight the geographical profile of the study area. Fourth chapter analyses the 
regional trends of growth and distribution of area, production and yield of foodgrains 
and cash crops. Fifth chapter has been devoted to the analysis of food security and 
sixth chapter highlights the levels of rural development. Seventh chapter has been 
worked out to examine the causal association between food security and rural 
de '^elopment. Eighth chapter is concerned with analysis of levels of food security 
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and rural development at household level. In the last section, an attempt has been 
made to summarise the main findings of study and to suggest remedial measures for 
the development of the study region. 
The study of food security and rural development has been conducted at 
district, village and household levels in western Uttar Pradesh. Physically, the 
western Uttar Pradesh is mainly influenced by the Indo Gangetic Plain. The 
predominant soil of the region is alluvium which is fertile for producing a variety of 
crops. The irrigated area has been reported to be increased from 1972 to 2002 in the 
study area. It has been found that the growth rate of population has been recorded 
higher than the foodgrains production during all the study periods in western Uttar 
Pradesh. The increase in percentage growth of population was found highest during 
the decade of 1971-1981. 
The analysis of food security based on food production is one of the major 
aspects of the agricultural development. An analysis of the data shows that the 
changes in area, production and yield of foodgrains and cash crops have been taken 
place from time to time. It has been observed that change has been brought about by 
economic consideration, e.g., low return giving crops (foodgrains) have been replaced 
by high return giving crops (cash crops) where agricultural development is high. It has 
been observed that the eastern part of the study area records higher scores in area, 
production and yield of foodgrains. A picture of cash crops shows that higher 
concentration of these crops is observed in western portion of the study area. 
The preceding discussion on food security reveals that in case of caloric 
intake, if the standard requirement is considered (2400 calories per person per 
day), the present supply is deficient in some districts of the study area. This 
shortage is mainly due to the inadequate supply of foodgrains. This would 
suggest that there is need for a balanced foodgrains production in order to 
provide a better and balanced nutritional intake for the people of these districts. 
Foodgrains availability is found higher in those districts where density of population 
is lower, foodgrains production is higher and commercialization of crops is meager. 
The assessment of food availability, stability, accessibility and overall food security 
based on composite z-score, reveals that the study area is characterized by highly 
diversified situation. The values of indicators of food availability are reported very 
high in eastern and southeastern portion of the study area. The patterns of food 
stability is positively related to food availability while, both are inversely related to 
food accessibility. The very high food security is observed in southern portion of the 
study area, which is positively correlated with pattern of food availability and food 
stability regions. Only one district i.e., Hathras comes under lower category of food 
availability, food stability, food accessibility and food security. 
The study concludes that overall food security is positively correlated with 
infrastructure development but negatively associated with agricultural development, 
because of cash crops that have been omitted from food security regions which 
includes only foodgrains production. Districts of western portion of the study area lie 
in low food security region. This is due to commercialization of crops, higher 
industrialization, higher density of population and lower foodgrains production. 
The study further concludes that food security records a declining pattern due 
to unequal public distribution system. Western pocket of the study area come in low 
food security region due to lack of fair price shops. It refers that public distribution 
system is not going in a proper way. The benefit of subsidies mostly goes to the rich 
people. Districts of low food availability are associated with low rural development. 
Lower food stability regions are associated with low rural development. In case of 
food accessibility, only Bulandshahr lies in high food accessibility where rural 
development is also high. 
Food security is positively correlated with food availability and food stability. 
However, it is also positively correlated to food accessibility and infrastructure 
development but negatively associated with rural development, agriculture 
development and industrial development. It may be ascertained from the analysis that 
food security of the region depends on food availability and food stability. But food 
availability does not significantly effects the food stability. The states of food security 
is not parallel to that of the rural development including agricultural and rural 
development. It is mainly due to the fact that, with the industrialization, urbanization, 
commercialization and technological innovations in agriculture, farmers tend to grow 
cash crops for quick earning. The large scale cultivation of cash crops, severally 
hampers the production of foodgrains, subsequently the foodgrains availability is 
reducing day after day, which in turn declines the food security in the region. It is 
clear from the analysis that food availability and stability are interdependent and 
interrelated. It may be said that, food stability may increase as much as the food 
availability increases. 
Food accessibility which is dependent on purchasing power of inhabitants is 
different from food availability and food stability. Rural development and industrial 
development enhance the purchasing power of people, subsequently food accessibility 
increases. Food security is negatively correlated with rural development due to higher 
industrial and agricultural development. It is said that agriculture development leads 
to increase in food security but this study finds that food security is negatively 
correlated with agriculture development. It has been already mentioned that 
dominated areas of agriculture development are concentrated with cash crops 
production. 
(In order to strengthen the study, five villages have been selected for primary 
survey at village and household levels. The village wise analysis of area, production 
and yield of different crops show that wheat and rice are dominant crops in the 
villages of Naganva and Manjoor Garhi. Rest of the villages are dominant in cash 
crops mostly sugarcane. 
The analysis of indicators of food security and rural development at village 
level and households level depicts that foodgrains availability has reported highest in 
Naganva followed by Manjoor Garhi. Similarly, the distribution pattern of caloric 
availability of foodgrains in selected village shows that the caloric availability of 
foodgrains has been reported highest in Naganva, Suwaheri Buzurg and Manjoor 
Garhi. Naganva and Manjoor Garhi villages have more APL ration cards. 
Naganva, Suwaheri Buzurg and Manjoor Garhi have more cultivators, workers 
and income which shows that purchasing power is higher in these villages. It is 
evident that high foodgrains production, high purchasing power, high consumption, 
high calories per day per person, high income, high employment, low poverty and 
high public distribution system leads to high food security. All indicators mentioned 
above have been found higher in three villages of Naganva, Manjoor Garhi and 
Suwaheri Buzurg. So, these villages have higher scores in food security. 
Fifty per cent sampled respondents are found to be landless. This shows some 
farmers are migrating to urban areas after selling their land to large farmers. Datavali 
Gesupur and Megh Chappar villages are rich in irrigation facilities due to 
concentration of government canals. Suwaheri Buzurg, Datavali Gesupur and Megh 
Chappar are using more fertilizers due to higher concentration of cash crops. These 
three villages record higher agricultural development but are lower in food security 
due to lack of foodgrains production, low purchasing power and unequal public 
distribution system. The educational status, infrastructure facilities like availability of 
water, electricity consumption, pucca house, pucca roads are reported higher in 
Naganva, Manjoor Garhi and Suwaheri Buzurg villages. Infrastructure development 
is found higher in those areas where food security is also high. J 
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CHAPTER! 
INTRODUCTION 
"The right to food is really no less than the right to life. Few people would 
seriously dispute the notion of food as a basic human entitlement. Food like air and 
water is indispensable to survival Hence, on humanitarian grounds, no person 
should have to go without it" (Ravanera, R. R., 2003). 
The term 'food security' for the first time was used in the World-Food 
Conference held at Rome in 1974, in which the attention of world Community was 
drawn towards problems of hunger and starvation of million of people in the world. 
The conference was organized by FAO (Food and Agricultural Organization) in the 
wake of 1972-74 world food crisis, made a call for ending hunger by 1984, 
which led to the development of the concept of food security as physical and 
economic access to food to all people at all time (FAO, 1974). Food security as 
a global issue has been defined in a number of ways. It is to be interpreted as 
means for adequate availability of food items, particularly foodgrains. It also 
refers to the adequate purchasing power to meet the food requirement at 
household level (Sarkar, A.N., 2001). Food security is a central issue to social and 
economic development in India and other developing countries. FAO has focused 
global attention on food security at the World Food Summit at Rome in November, 
1996 (Chaturvedi, P., 2003). After five decades of independence and a population of 1 
billion, India is still the largest democratic country in the world, to sustain this 
freedom is necessary to ensure food security, economic empowerment and 
environmental safety in the country. Food security is generally defined in terms of 
access by all people at all times to sufficient food for active and healthy lives (World 
Bank, 1986). As such food security depends not only on how much food is available, 
but also on the access that people have to food - whether by purchasing it or by 
producing it themselves. Access depends on economic variables such as food prices 
and incomes as well as on agricultural production, technology and the quality of 
natural resources. 
Food security entails more than simple availability of food but consist of 
several dimensions. Tweeten, L.G., et al., (1997) noted that food security is 
comprised of three components - food availability, access and utilization. For food 
security to exist there must be a reliable food that can be obtained that is nutritionally 
adequate for a healthy hfe. Similarly, Uyin, P., (1994) noted that food security 
concerns food shortage, poverty and deprivation, food shortage refers to the supply 
of food available to a population. Poverty exists when person cannot obtain 
sufficient food to meet the nutritional needs of their members due to inadequate 
income and deprivation. 
Food security is a complex issue that involves: not just production, but also 
access, not just output, but also process, not just technology but also policy, not just 
global but also national, not just rural but also urban, not just amount but also 
content (Serageldin, I., et al., 2000). 
Food security become a matter of great concern to academicians, politicians, 
planners and decision makers all over the world during the last three decades due to 
millions of people left unfed everyday in the world. This situation is mpst peculiar in 
the developing world where the growth of population poses a serious threat to food 
security. FAO (2000) have indicated that about 826 million people are 
undernourished. Of them, 729 million people are in the developing world and 34 
million in the developed world. The report, in analyzing region wise depth of himger 
regime, has critically observed that "to develop lasting solution to end himger, it is 
important to know not only how many people are hungry but how himgry". The daily 
diets of 826 million chronically hungry people in the world lack an average intake 
shortage of 100-400 kilocalories, dismissing their ability to lead an active life. 
The term food security has been derived from the Latin word 'secure', means 
free from care, anxiety and hence implies not only access but also right to food. 
Demographic and economic changes are rapidly transforming food surplus, the scope 
and nature of nutrition challenges. Population According to the latest UN estimates, 
most of the entire world's population growth between 2000 and 2030 will be 
concentrated in urban areas in developing countries. In spite of enough production 
today, about 826 million population suffer from malnutrition / under nufrition as this 
vulnerable group of population does not have proper access to food due to their low 
purchasing power. The World Bank has estimated that 630 million people are 
suffering from extreme poverty. It further states that 80 per cent of the world's poor 
lives in rural areas where bulk of the population is sustaining on agricultural resources 
(Mohamad, N., 2003). The Food and Agricultural Organization of the United Nation 
claims that present moment some 840 million people around the world-mostly women 
and children-experience hunger as defining characteristics of their lives (FAO, 2003). 
Thus, the problem of hunger is more severe in the poor developing countries 
because hunger and poverty both are cause and effect of each other. 
Improving food security at the global, national, regional, individual and 
household level is an issue of great importance for a developing country like India, 
where millions of poor suffer from persistent himger and malnutrition and others are 
at risk of doing so in the future. One of the first Indian success stories of post 
independence has been the Green Revolution of sixties. Since independence, the 
population has increased 3 times while foodgrains production 4 times (Sarkar, A.N., 
2001). After half a century of planning and completion of Nine Five Year Plans, 
planners assured food security at the national level, and they produced enough food 
to meet the demand in the country for the burgeoning production. Starting from a 
level of foodgrains production of 50.82 million tones in 1950-51, they touched 
208.87 million tones in 1999-2000. Thus endures availability of foodgrains i.e. 181 
kg/capita/year (Sarala, G., 2003). India has made impressive strides in the 
agricultural front during the last three decades. Much of the credit for this success 
should go to the several million small farming families. Policy support, production 
strategies, public investment in infrastructure and research have significantly helped 
to increase food production and its availability. During the last thirty years, Indian 
foodgrains production nearly doubled from 102 million tonnes in 1973 to 203 
million tonnes in 2000. Virtually all of the increase in the production resulted from 
yield gains rather than expansion of cultivated area. 
Uttar Pradesh is the most populous and fifth largest state in the Union of 
India. Uttar Pradesh covers a large part of the densely populated Gangetic Plain. The 
western region of the state is more advanced in terms of agriculture. Majority of the 
population depends upon farming as its main occupation. Wheat, rice, sugarcane, 
oilseeds and potatoes are its main products. Sugarcane is an important cash crop 
almost throughout the state. With the introduction of green revolution foodgrains 
production has increased in western Uttar Pradesh, but population has increased 
more than production. During the achievements of green revolution pulses have been 
neglected as compared to other crops. The production of foodgrains has gone up 
from 581.66 lakh quintals in 1972 to 1589.7 lakh quintals in 2002 with the growth 
rate of 173 per cent. The growth rate of population was found to be increased more 
than food production during 1971-2001 which increased doubled from 31.34 million 
in 1972 to 61.53 million in 2001. Foodgrains availability has slightly increased from 
669 gram per head per day in 1972 to 788 gram per head per day in 2002. Caloric 
availability of foodgrains has increased from 2359 calories per head per day in 1972 
to 2710 in 2002. 
1.1 Study area 
Keeping in a view the importance of food security and rural development, the 
author has selected 'western Uttar Pradesh' as an area for detailed study because the 
area under investigation is rapidly changing from agriculture to industrial activities 
and commercialization of crops and food security is declining due to 
commercialization which has reduced the foodgrains production. Western Uttar 
Pradesh is the most prosperous, developed and rich in agriculture due to great impact 
of Green Revolution, though there is found regional variation in food security and 
rural development. The technology used by farmers is labour intensive and 
production is mainly dependent upon the amount of labour, that the cultivator is able 
to put it. Farmer's lack of knowledge about the water management, soil fertility and 
land practices is prevalent in those areas of western Uttar Pradesh which is facing the 
problems of food insecurity. Rural development is declining due to lack of capital 
and poor investments in infrastructure. Poor farmers are not able to purchase 
irrigation facilities, agriculture machinery and equipments and warehouses which all 
affect farmer's income adversely. 
Western Uttar Pradesh lies in the Upper Ganga plain, which is endowed with 
fertile soil, level topography with suitable climatic conditions. It lies between 26" 20' 
and 30° 20' north latitudes and 77° 45' to 80° 22' east longitudes. It covers an area of 
about 80,076 sq km and has a population of about 61.06 million persons (Census of 
India, 2001). According to 1971 census, western UP formed eighteen districts. After 
1971 one district was bifurcated i.e. Ghaziabad from Meerut in 1981. After 1981, 
one district i.e. Firozabad was bifiircated from Mainpuri in 1991. According to 2001 
census, five districts were bifurcated which include Baghpat from Meerut, Goutam 
Buddha Nagar from Bulandshahr, Hathras from Aligarh, Auraiya from Etawah and 
Kannauj from Farrukhabad. The study area includes twenty six districts namely, 
Saharanpur, Muzaffamagar, Meerut, Baghpat, Bulandshahr, Goutam Buddha Nagar, 
Ghaziabad, Jyotiba Phule Nagar, Aligarh, Hathras, Mathura, Agra, Firozabad, 
Mainpuri, Etah, Bareilly, Badaun, Shahjahanpur, Pilibhit, Bijnor, Moradabad, 
Rampur, Kannauj, Farrukhabad, Etawah and Auraiya (Fig.l). 
1.2 Objectives of the Study 
Food security and rural development provides not only strong foundation to 
the economy but it can also resolves the inherent problems of income, poverty, 
employment, and overall development of the region. Realizing the significance of its 
study, in the present research work an attempt has been made to analyze food 
security and rural development in spatio-temporal perspective. 
The major objectives of the present study are as follows, 
1) To analyze the regional trends of area, production and yield of selected crops. 
2) To work out the spatial variations of food availability, food stability and food 
accessibility in order to ascertain the food security. 
3) To assess the spatio-temporal variations of agricultural development, industrial 
development and infrastructural development in order to ascertain the rural 
development. 
4) To examine the interrelationship between the variables of food security and 
rural development. 
5) To make some suggestive remarks for the improvement of food security and 
rural development in the region. 
1.3 Hypotheses 
The following hypotheses have been tested: 
1 Whether food security is positively correlated to rural development and 
infrastructure development. 
2 Whether commercialization of crops has positive bearing on agricultural 
development and a decreasing bearing to the food security. 
3 Whether industrialization and urbanization have their impacts on food 
availability, food stability and food accessibility. 
4 Whether food security is the function of purchasing power of the people. 
1.4 Data Base and Methodology 
The present study is based on both the secondary and primary sources of data 
relating to food security and rural development. 
The study has been conducted at two levels: 
a) Meso level - where district has been taken as an unit of analysis which is based 
on secondary sources of data, 
b) Micro level - the sampled villages which are based on respondents survey. This 
study is based on primary sources of data. 
1.4.1 Secondary Sources of Data 
The data collected from various published and unpublished records of the 
Government and Non-Government Organizations. 
Agriculture data (unpublished) have been collected for the years of 1970-73, 
1980-83, 1990-93 and 2000-2003 on three years moving average from Ministry of 
Agriculture, Department of Statistics and Economics, Lucknow, Government of 
Uttar Pradesh. Poverty and storage capacity data have taken from Directorate of 
Food Supply Department, Lucknow, UP, Population data has been collected from 
Census of India 1971,1981,1991 and 2001. 
Socio-economic data have been taken from Economics and Statistics, State 
Planning Institute, Lucknow, U.P. Village wise secondary information were 
collected from www.census of India 2001. 
Data of literature have been collected from various books, journal, and 
articles from Libraries of Indian Agricultural Research Institute (lARI), New 
Delhi; Jawaharlal Nehru University, New Delhi; Delhi University, Delhi; ICSSR, 
New Delhi and Maulana AzadLibrary, A.M. U., Aligarh 
/1.3.2 Sources of Primary Data 
Primary information has been collected through intensive field survey. For 
field investigation five villages of western Uttar Pradesh have been selected from 
five districts based on stratified and purposive sampling. 
1) First stage - Stratification of western Uttar Pradesh 
In the first stage, the western Uttar Pradesh has been divided into five 
regions of very high, high, medium, low and very low in food security regions 
on the basis of secondary data in order to find out the volume of impact of food 
security on rural development. 
2) Second stage-selection of villages 
In the second stage, from each of food security region, one village has been 
chosen. Thus five villages have been chosen from the study area. 
The villages have been selected on the basis of different criteria given below: 
a) Accessibility to the village 
b) Availability of water sources 
c) Located near to urban centre 
In each village 15 per cent of the total number of households were 
randomly selected. The total sample size consists of 5 villages and 421 
households. The respondents have been interviewed according to a well 
prepared questionnaire during 2006-2007. 
Table 1.1: Sampled Villages 
Selected Villages 
Naganva 
Manjoor Garhi 
Suwaheri Buzurg 
Megh Chappar 
Datavali Gesupur 
District 
Name 
Mathura 
Aligarh 
Bijnor 
Saharanpur 
Meerut 
Total 
No. of 
Households 
432 
735 
494 
210 
903 
2774 
No. of Sampled 
Household or 
Respondents 
65 
110 
74 
32 
140 
421 
Total 
population 
2,889 
4,735 
3,086 
1,217 
5,965 
17,892 
Source: Based on Field Survey, 2006-2007. y 
1.5 Data Processing and Analysis 
Both secondary and primary data have been analyzed quantitatively and 
qualitatively. In the quantitative analysis both simple and standard statistical 
techniques have been used to infer the ground facts.' 
In order to reach on standardization, the raw data for each indicator have been 
computed into standard scores. It is commonly known as z-score or standard score. 
In the first step districtwise z-score for each indicator is calculated (Smith, 1973 and 
Siddiqui, 2003). The values so obtained are added districtwise and standardized 
scores taken out of this composite z-score which may be known as composite z-score 
(Cs) for each district and each set of indicator like food security region and rural 
development region. Again these results have been transformed back into z-score, so 
that 'zero' indicates average performance and unity (+ or -) represent one standard 
deviation in either indicates high and low values respectively. Thus, the levels of 
food security and rural development have been examined with the help of composite 
z-score technique, which is expressed as follows: 
SD 
Z= Standard score 
X=Original Values of the score 
X - Mean of variables 
SD= Standard deviation of variables 
The obtained Z=score of each indicator is added district wise to be known as 
composite Z=score(s) for each spatial unit of the study area. 
Cs denotes composite Z-scores 
Zij indicates the sum of Z-scores of indicators j in district i. 
Subsequently, choropleth maps have been prepared through GIS software to 
bring out the real contrast more effectively. A careftil selection of class intervals to 
decide the categories drawn on the maps are based on the mean and standard 
deviation. Only one map has been cauterized on the basis of Quartile deviation i.e., 
figure 6.7. 
For examining the impact of food security on rural development an effort has 
been made to work out on the basis of correlation matrix. Karl Pearson's Correlation 
Coefficient technique has been used to find out the relationship among them at .01 
and .05 level of significance at 24 degree of freedom. J 
1.6 Organization of the Study 
The entire study has been organized into eight chapters. The study starts with 
an introductory chapter wherein an attempt has been made to trace the distribution of 
food security and rural development at various levels with the problems, aims and 
objectives, hypotheses, methodological data base and review of available literature. 
Second chapter is concerned with the conceptual framework and measures of food 
security and rural development. Third chapter is devoted to highlight the 
geographical profile of the study area which describes the structure and relief, 
drainage, soils, climate, population and agriculture. 
Fourth chapter analyses the regional trends of growth and distribution of area, 
production and yield of foodgrains in th]-ee parts. First part is associated with 
districtwise growth and distribution of area production and yield of foodgrains. 
Second part gives a brief account of area, production and yield of cereals, and third 
section analyses the area, production and yield of pulses. 
Fifth chapter has been devoted to highlight the food security under the crumble of 
the spatial distribution of the indicators of food availability, food stability and food 
accessibility and their respective regions and finally to delineate the food security 
regions. Sixth chapter highlights the rural development under the breakup of 
districtwise indicators of agricultural development, industrial development, 
infrastructure development and their respective regions and finally delineates the 
rural development regions. 
Seventh chapter has been devoted to examine the causal association between 
food security and rural development in the study region imder five major sections. 
First section demarcates the regions of food availability versus rural development, 
second section identifies the regions of food stability versus rural development. 
Third section deals to food accessibility versus rural development and fourth section 
allied to overall food security and rural development. The section fifth demonstrates 
the interrelationship among the indicators of food security and rural development. 
Eighth chapter has been concerned with household levels of food security and rural 
development. 
In last section, an attempt has been made to simimarise the main findings of 
study and to suggest remedial measures for the development of the study region. 
1.7 Review of Available Literature 
The concept of food security is a part of wide social security arrangement 
which is related to entitlement capability and fiinctioning of capability (Sen, 1989). 
The concept of food security was given in World Food Conference by FAO (1974), 
right from Malthus, D.R., (1798) up to the present day. World Food Security (1975) 
has examined the national foodgrains stocks policies in developing countries in the 
context of Worid Food Security. World Food Council (UNWF, 1976) has estimated 
the international system of food security. 
Cohan, H., (1982) incorporated the factorial concept of food security and 
foodstuff and given new approaches to measure the agriculture and rural 
development in order to solve the problems of food. The study is based on food 
insecurity in the countries of Latin America and Caribbean. A brief review has been 
made for reducing food insecurity. He considered the concept of food insecurity as 
the result of under development. He estimated the per capita productivity to increase 
food production. 
FAO (1983) showed that the resource or stocks of foodgrains or cereal at the 
global level and even at the national level are not very meaningful. The objective of 
food security is to ensure the food at household level. So it is important to develop 
the buffer stock at micro level (village level) with proper distributions system 
through Panchayat Raj System and other social organizations. It is also important to 
ensure adequate buffer stock in order to minimize the impact of weather fluctuations 
or the availability of foodgrains and their prices. Though, it is important to reveal 
that the adequate storage facilities and proper distribution system are the most 
important measures of food security. 
Craig, J.G. et al., (1988) have analyzed on food security and rural 
development in case of Indonesia on the basis of claims programme. The study was 
based on two facts such as, food self sufficiency and surplus food for local 
development. Levi, Y., (1988) has discussed on food security and rural development 
at the VII World Congress of Rural Sociology which took place in Bologonia, Italy. 
He focused on organizational aspects of problems of food security giving emphasis 
on cooperatives and rural development policies. 
Mohammad, A., (1989) analyzed the food production and food problem 
in India. He attempted a state level analysis of trends in area, production, 
yield of foodgrains crops, supply and demand for foodgrains, food 
availability, surplus and deficit situations in the country and suggested various 
strategies of achieving food security. 
Hubbard, M., (1995) has measured food security and rural development by 
raising income, and education of disadvantaged women as a means of improving 
household food security. The assessed how and why local food security may be 
useful policy in rural area where there is extreme poverty. He further examined the 
linkages between household food security, nutrition and diseases. He illustrated 
several keys of food security problems to do with rural water management; 
vulnerability of supplies, links to diarrhoeal diseases and access by the poor to water 
for productive purpose. 
Alagh, Y.K., (1995) outlined the requirements of information and modeling 
system that would be needed to follow effectively the level of food security in India 
and examined the impact of related employment guarantee scheme policies. He 
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examined the proportion of the population Hving below the poverty Una in both 
urban and rural area. 
Swaminathan, M.S., (1995) argued that for too long, food has been 
considered primarily as a means to abolish hunger and minimum needs for most 
people, overlooking its greater role in the process of economic development. He 
examined the agricultural production roles in number of developing countries and 
focused on the present number of malnourished people and that the figure might rise 
to in the future. 
Swaminathan, M.S., (1996) has studied the role of science and technology for 
sustainable food security. The agricultural productivity associated with the 'Green 
Revolution' in India has become possible with the introduction of HYVs, irrigation 
facilities, fertilizers and manures etc. He found that major goals of developing 
countries should be productivity improvement, natural resource conservations and 
poverty eradication. 
Qamar, A., (1996) has emphasized the public distribution system in India 
covering about 560 million people through 135 million ration card holders. Despite 
the financial constraints faced by the government, provision has been made to 
safeguard the PDS food security against inflations and maintain a buffer stock to 
ensure food security for the lower sections of the population. 
Radhakrishna, R., (1996) examined the foodgrains production and food 
consumption trends in India. India has achieved moderate success in combating 
transitory food insecurity caused by crop failures due to droughts or floods. Ayres, 
W.S., et al., (1996) examined the progress in rural, agricultural development and 
food security over the past 25 years. They identified those groups that are going 
hungry still. They illustrated policies to improve the food security, food supplies, 
food utilization and access to food. 
Suryanarayana, M.H., (1997) has argued that the assessments by conventional 
macro measures show considerable improvement in food security in India, the level 
of cereal consumption and calorie intake of even the general populations are still 
below the normal threshold limits. Empirical evidence is used to raise a number of 
issues and recommendations are presented for an emphasis on investment in human 
capital by way of improvement in food and calorie intake for efficiency and 
economic growth. Data covered a variety of sources and aspects of food security and 
ranged from 1954 to 1992. 
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Chaturvedi, R., (1997) measured food security with the help of three 
components; availability, stability and access. Availability of enough food for all can 
be attained through efficient domestic production. Stability can be ensured by taking 
appropriate pre-emptier steps. The vast majority of malnourished either can not 
reduce or can not afford to natural resource, jobs, or social support. Thus, 
sustainability, efficiency and equitable availability of food require a comprehensive 
approach at the country level within the available infrastructure and traditional 
practices so that food is produced on a sustainable basis and is made available to the 
poor. 
Singh, I.J., (1998) has suggested that despite spectacular progress, Indian 
agriculture remains largely deficit and consequently rural and farm poverty 
increased. Poverty is the first source of limitation on the conception of foods by large 
sections of the population. Expensive foods like animal products will always cater to 
the market needs of the most wealthy, they have little chance of reaching the poor in 
adequate quantities. 
Alaimo, K. et al. (1998) estimated the prevalence of food insufficiency in the 
United States and found that from 1988 to 1994, the overall prevalence of food 
insufficiency was 4.1% and was primarily to poverty status. In low income 
population, food insufficiency was positively associated with Mexican, American 
v/ho was under the age of 60, having a family head who had not completed high 
school, participating in Food Stamp Programme and not having health insurance. 
Hanumantha, et al. (1999) has given an overview of national food security 
performance in India, food trends and food production trends. The public distribution 
system is described focusing a PDS supplies, pricing and subsidies, PDS food access 
by the poor, and PDS reform. Issues of poverty and food demand are discussed. 
Rao and Radhakrishna (1999) argued that the achievement of national food 
security has become one of the major goals of achievement policy in India, for half a 
century now almost since the country became independent. Policies were to be 
achieved by attaining self-sufficiency in the production of food and raising the 
purchasing power of the poor. The food economy of India reveals three distinct 
phases. The first phase from the beginning to mid 1960s was characterized by secure 
imbalances between the demand for food and its domestic supply. The second phase 
v^ as marked by technological change from the mid 1960s to 1980s, the country 
achieved near self sufficiency in the availability of food and experienced an 
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improvement in effective food security in so far as there was a significant reduction 
in increase of poverty. The third phase is the post economic reform period of 1990's 
when a series of measures for macro economic stabilization and structural 
adjustment were launched. The most important problem concerning food 
management in India is to overcome chronic food insecurity by ensuring adequate 
nutrition to the whole population on a sustainable basis and by ensuring adequate 
purchasing power. 
Chauhan, S.P., (1999) demonstrated the food security and rural development 
programme in India. He discussed issues to improve food security such as wage 
employment schemes, area development programmes and social benefits 
programmes. Hanafi, et al, (1999) in his study also examined the declining trend of 
food availability and food security in Uttar Pradesh. He observed that the state as a 
whole was self-sufficient in food production but there were a number of districts 
deficient in food grain availability. He also suggested various measures to overcome 
this problem. 
Alexandratos, N., (1999) concluded in his study, that world has been making 
progress in improving food security in terms of per person availability of food. 
However, the progress has been very uneven and many developing coimtries have 
failed to participate in such progress. In some countries, the food security situation is 
today worse than 20 years ago. Economic development failure accounts for the 
persistence of poverty and food insecurity. In majority of the countries with sever 
food security problems, the greatest part of the poor and food insecure population 
depend largely on local agriculture for a living. In such cases, development failures 
are often an amount to failure of agricultural development. Development of 
agriculture is seen as the first step towards broader development, reduction of poverty 
and food insecurity and eventually freedom from excessive economic dependence on 
poor agricultural resources. 
Patnaik, U., (1991) focused on the aspect of food security, food availability 
and income shifts. He arrived that the undeclared aim of cited policies appears to 
have been the restriction of domestic income growth and the absorption of the 
product of developed countries. 
Ghosh, G.N., (2000) has observed that food insecurity is a complex issue 
having several dimensions, gender discrimination, equality, saturation, food and 
nutrition practices, human growth, political elements and natural calamities use. 
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Poverty has been considered globally as cause and consequences of food insecurity. 
Therefore the issues of food security can be broken down to production of 
foodgrains, price policy, public procurement of foodgrains buffer stocks, public 
distribution system and international trade, population policy, employment 
generation, education, health, safe drinking water, housing and sanitation. 
Prosterman, R., (2001) has linked assessment of food security and rural 
development. He examined the land reform and farmer's lack of tenure security in 
China. The study finds out that if China can implement the secure land right 
contemplated by the 1998 Land Management Law, the country can continue feeding 
itself very adequately for the foreseeable future. 
Sekitoleko, V., (2001) emphasized the poverty reduction and food security in 
Sub Saharan- Africa. He examined the regions of agricultural trade pattern, the 
macro economic policy environment; the findings for agriculture in Sub Saharan 
Africa and the implications of agricultural trade liberalization. 
Prosterman, R., (2001) has worked on food security and rural development in 
China. He concluded that China should implement the secure land rights 
contemplated by the 1998 Land Management Law, so that, farmers can invest to 
increase productivity for production in agriculture. 
Ghosh, G.N., (2002) demonstrated that the public distribution system in India 
has closed links with food security for the vulnerable segments of the population, 
budgetary support for food subsidy and pricy policy. This research reviews on some 
aspects of the public distribution system and raises some policy issues with regard to 
its scope and coverage. India has largest public distribution system (PDS) in the 
worid. It was introduced in 1997 with the aim of providing subsidized wheat to the 
people who are most vulnerable to food security living below the poverty line (BPL). 
PDS is one of the important components of strategies which provide food security at 
the household level. 
Suryanarayana, M.H., (2002) outlined a food based approach to nutrition 
security in India. As also he evaluated the basic guidelines for a sustainable 
community nutrition security system, which includes adopting a whole life cycle 
approach to nutrition security. 
FAO (2002) National estimates are measured on the basis of average per 
capita availability of staple foods or apparent consumption. The estimates may also 
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be weighted by evidence of food expenditure by income categories'for countries 
where consumer expenditure surveys are not available. 
Godfrey, B.A., et al. (2002) worked on rural development and food security in 
Uganda. The main objective of their study was to assess the food security of rural 
households and identify the key determinants of food security and food insecurity. 
They concluded that poor rains or excessive rains and crop pests and diseases are the 
main cause of food shortage among households. 
Shukla, A.K., et al. (2002) studied on farming system approach for food 
security and sustained rural economy. He concluded that the future agriculture will 
be guided not only by the compulsion of food and nutritional security, but also by 
the concerns of environmental protection and sustainable soil health. 
Peter, P. et al. (2002) edited a book on water for food security and rural 
development. He has given result under some headings of water for production in 
south Asia, water against poverty, water for sustainable development, and water and 
food security etc. 
Rivera, W.M., (2003) focused on the study of agricultural extension, rural 
development and food security challenge. He expressed the global trends in 
reforming national extension systems with the view that the traditional extension 
system must be changed to successfully meet new demands including food security, 
guarantee and rural poverty alleviation. 
Mohammad, N., (2003) analyzed spatial inequality in food security in rural 
India. His study was based on demand and supply indicators in the absence of 
required data of import and export of various agriculture produce at district level for 
nation as a whole. He analyzed regional patterns of food security in terms of 
kilocalories and monetary value. 
FAO (2004) focused on rural development and food security in west Africa. It 
imalysed the trend of conflict so that conflict and post conflict policies may be 
implemented. It examined the relationship between food security and conflict. They 
designed strategies to assist in post w,ar rehabilitation need to address key 
dimensions of food security: availability, access and stability. They concluded that 
these three dimensions are necessary joint conditions in moving towards a reduction 
in the numbers of hungry. 
Mason, B., (2006) found that the food crisis in Africa is continuing to worsen. 
FAO campaign of freedom from hunger has failed miserably in Africa. According to a 
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report by development charity oxfam, whilst the average developing world figures for 
under nourishment is 17 per cent, in Sub-Saharan Africa it is 33 per cent, for Central 
Africa it is 55 per cent. On an average the number of African food emergencies per 
year since the mid 1980s has tripled. 
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CHAPTER-II 
CONCEPTUAL AND METHODOLOGICAL FRAMEWORK OF 
FOOD SECURITY AND RURAL DEVELOPMENT 
The term 'Food Security' as well as 'Food Insecurity' are widely used by 
scientists and policy makers. The standard definition of food security is providing 
physical and economic access by all people at all times to sufficient food to meet their 
dietary needs for a productive and healthy life (World Bank, 1986). The World Food 
Summit was held in Rome (1996) with the aim of renewing global commitment to 
fight against hunger. The Food and Agriculture Organization (FAO) of the United 
Nations called the Summit in response to widespread under nutrition and growing 
concern about the capacity of agriculture to meet further food needs. The conference 
produced two key documents, the Rome Declaration on World Food Security and 
World Food Summit Plan of Action. 
The term food security has been derived from Latin word 'secure' means free 
from care and anxiety, hence it implies not only access but also right to food or 
freedom fi-om hunger. 'Food Security' is to be interpreted as means for adequate 
availability of food items particularly foodgrains. It also refers to the adequate 
purchasing power to meet the food requirement at household level (Sarkar, A. N., 
2001). Hence, a strategy for food security would encompass the essential 
components of food availability, with focus on those who are living below 
poverty line. Food security generally implies the physical supply of a minimum 
level of foodgrains during all periods including those of harvest failures 
(Reultinger, 5"., 1977). 
2.1 Some Definitional Issues of Food Security 
Food security, a term refers to the ability of a country to provide adequate 
amounts of food for its population. Food security implied that 'all people at all times 
have both physical and economic access to the basic food they need (World Bank, 
1983). This formulation has been modified to indicate tiiat food security is 'access by 
all people at all times to enough food for an active, healthy life. It's essential elements 
are the availability of food and ability to acquire it' (Worid Bank, 1986). 
FAO has enlarged the concept of food security so as to include the following 
components: (i) the ultimate objective of worid food security should be to ensure that 
all people at all times have both physical and economic access to food they need, (ii) 
food security should have three basic aims i.e. ensuring productions of adequate food 
supplies, maximizing stability in the flow of supplies and securing access to available 
supplies on the part of those who need them and (iii) actions will be needed on a wide 
front including all factors that have bearing on the capacity of both coimtries and 
people to produce or purchase foods. While cereal will continue to be the main focus 
of attention, action should cover all basic food stuff necessary for health, agriculture 
and rural development, food productions, food reserves, the functioning of national 
and international cereal market (FAO, 1983). 
Food security has three dimensions: First, availability of enough food for the 
entire population at all times to sustain healthy life. To accomplish this, we must have 
a production system that (i) produces enough in short term (ii) is sustainable in long 
term (iii) does not place under risks on agricultural producers and (iv) responds 
raipidly to disruptions in the food supply due to natural disasters, civil disturbances, 
environmental imbalances or other natural or maimiade calamities. Second dimension 
of food security is accessibility. The food supply must not be limited, by economic 
call 'Effective Demand' to low income population and inner city residents must have 
equal access to the food supply. Simply, making of food available is not enough rather 
one must be able to purchase it. Third dimension includes food adequacy which can 
be conceptualized in terms of balanced diets offering the necessary variety of foods 
ttiroughout the year. At the same time an adequate food supply will provide food that 
is free from disease and toxic substances. Moreover, each dimension of food security 
must consider the social and economic parameters, health costs and benefits of the 
food system (Bush, L., et al., 1986). 
Again food sectirity may be defined as, 'always having enough food' (Zipper, 
1987) or 'the absence of htmger and malnutrition (Keenes, 1990). In other words, food 
security is, 'reduced to hunger and malnutrition' (Tonne and Birmd, 1990). 
Three non-governmental organizations network handling food aid have 
enlarged the World Bank definition as follows; 
Access ...to... food — Availability of food necessary, but not sufficient, conditions 
for ending hunger. People require assured access to food. The route to access may 
consist of income or work opporttinities or the ability to acquire food through 
productions, exchange or social entitlement programs. 
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... By all people — Food security of the national and regional level does not 
necessarily indicate food security at the local or personal level. There is a great 
disparity in food security among regions, communities, households and individuals. 
... At all times — a food secure world requires a peaceful and stable environment. 
Civil and external conflicts as well as natural disasters seriously disrupt food 
production, orderly marketing and scholarship of food resources. 
...Enough...For active and healthy life — Food security means that individuals and 
households have access to sufficient food both in quality and quantity to meet their 
nutritional requirements. However, adequate food supply is not the only condition for 
ensuring an active and healthy life unless there is access to proper health care, water 
supply and other basic services, the food will not be efficiently used (FAO, 1995). 
The most comprehensive and perhaps, largely accepted definition came 
out from the World Food Summit at Rome in 1996. "Food security exists when 
all people, at all times, have physical and economic access to sufficient, safe 
and nutritious food to meet their dietary needs and food preferences for an 
active and healthy life". This definition emphasizes three basic dimensions of 
food security: (i) Availability of food means physical supply of desired food in 
sufficient quantity, (ii) Accessibility which implies an economic access 
indicating close link of purchasing power to food security, and (iii) Stability in 
supply which include access to global market (Bhattacharya, 2001) 
International Food Policy Research Institute describes 'Food Security for all' 
where every person has access to sufficient food to sustain a healthy and productive 
life, where malnutrition is absent, and where food originates from efficient, effective 
and low cost food systems that are compatible with sustainable use of natural 
resources (IFPRI, 2002). 
The definition involves three important concepts namely, availability, access 
to food and dietary needs for healthy life (i) Food availability is the availability of 
sufficient quantities of food in appropriate qualities supplied through domestic 
productions or imports, (ii) Food access incorporates access by individuals to 
adequate resources to acquire appropriate foods for nutritious diet. Largely the access 
is defined in terms of the availability of purchasing power. But during the year of 
famine physical access to food is also difficult and this was visible in great famine of 
Bengal in 1943. (iii) Utilization of food through consumption of adequate diet, 
potable water, sanitation and health care are significant as non food inputs in food 
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security. Each of these components of food security is influenced by several factors 
relating to both national as well as household socio-economic environment. The 
availability of food at national level is necessary, but not sufificient for adequate 
access to food by every family. Similarly, as accessibility to food in the family is 
necessary, but not sufficient for adequate consumption and utilization of food by all 
individuals in the family (Acharya, 2002). 
2.2 Concept of Food Security 
There has been considerable change in the meaning and concept of food 
security over different time period. Till the seventies, food availability and stability 
were considered to be the major components of food security. Most of the developing 
countries therefore, aimed at attaining self sufficiency in foodgrains. The World Food 
Programme has now broadened the concept and has pointed out that food security has 
multiple dimensions of demographic, nutritional, economic and social determinants. 
The concept of food security has undergone considerable modification in 
recent years. At earlier, food security was meant for providing physical access to an 
adequate minimum level of foodgrains to the people. This assurance usually assimied 
to be undisturbed in normal years as well as poor harvests. Therefore stocks to handle 
aggregate food availability across the years were considered as an important measure 
of achieving food security till seventies. However, it is recognized that food security 
is not only provision of foodgrains for the entire population on a sustainable basis 
tliroughout the year but also to ensure that all poor and vulnerable sections have a 
clear economic access to food. This implies that satisfactory production levels and 
stability of supply should be matched with reduction in poverty and an increase in 
effective demand to ensure economic and physical access to food supply for ensuring 
that all people at all times have both physical and economic access to the basic food 
that they need (FAO, 1983). 
The World Food Programme has now broadened the concept and has pointed 
out that food security has multiple dimensions that relate to demographic, nutritional, 
economic and social causes. The four areas which have been emphasized are 
availability, access, utilization and vulnerability. 
A) Food availability depends upon agricultural productions which include crops and 
livestock produced in a sustainable environment. According to the latest estimate, the 
human race, which numbered 4.4 billion, has increased to more than 6 billion by 
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2000. By the year 2000, the annual increase in population has come to about 95 
million in contrast to 80 million in 1982. In case of India, while the population was 
683.33 millions in 1981, it has increased to 1029.02 million in 2001. More increase in 
population, greater is the need of food production. 
B) Food access refers to the ability of households to secure food at a reasonable 
price. One of the major factors in most of the developing countries is their colossal 
poverty. Food access therefore includes purchasing power in relation to price of food 
in market place. 
C) Food utilization not only depends upon an availability of food or the capacity to 
purchase such food that provide minimum energy, but also includes many other non 
food factors, which help in the absorption of food materials and improve the 
economic well being of the people (Dreze, J., et al., 1989). 
Food security is a complex and multi-dimensional concept, as its meaning and 
interpretation varies widely across the countries. For the first time, the food security 
v/as discussed in World Food Summit in 1974. The summit recognized the food 
security as a common responsibility of all the nations and emphasis was given for 
international approaches to achieve a Food Secure World. In 1992, 159 states and the 
members of economic community participated in the international conference and 
they argued for hunger and malnutrition as the leading facts and access to 
nutritionally adequate and safe food must be a right of each individual. In the year 
1996, more than 180 nations participated in a World Summit and committed in 
decreasing the number of under nourished people to half of their present level by 
2015. It seems that progress has been made in this regard but at the same time it also 
appears that the desired goal will not be achieved during said period. All the 
representative reaffirm that a peaceful, stable and enabling political, social and 
economic environment is essential which make a states able to give adequate priority 
to food security and poverty eradication. Democracy promotions and protection of all 
human rights and fimdamental freedom including the right to development, fiill and 
equal participation of men and women are essential for achieving sustainable food 
security for all. Furthermore, Rome Declaration and World Food Security emphasized 
that poverty is a major cause of food insecurity. Sustainable progress in poverty 
eradication is crucial to improve access to food. For the last three decades the concept 
of food security has been considered burning issues on national, regional, household 
ajid individual levels. Food security implies arrangement for providing minimum 
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level of foodgrains for the population in the developing countries (Reutlinger, S., 
1977). 
In 1986, World Bank Report of Poverty and Hunger focused on the temporal 
dynamics of food insecurity. It introduced the widely accepted distinctions between 
chronic food insecurity associated with problems of continuing or structural poverty 
and low incomes and transitory food insecuiity which involved periods of intensified 
pressure caused by natural disasters, economic collapse or conflict. Food security as a 
concept originated only during the mid 1970's in the discussion of International Food 
Problems at the time of global food crisis. The most determining factor in modifying 
views of food security was the evidence that the technological success of Green 
Revolutions did not automatically and rapidly lead to dramatic reductions in poverty 
^nd level of malnutrition. The initial focus, reflecting the global concerns of 1974, 
v*ras on the volume and stability of food supplies. In 1974, food security was defined 
in world summit as, 'availability at all times of adequate world food supplies of basic 
food stuffs to sustain steady expansion of food conception and to offset fluctuations in 
production and prices' (United Nation, 1975). 
A more comprehensive explanation of food security includes livelihoods 
security for each household ensuring both physical and economic access to balance 
the diet, safe drinking water, environmental sanitation, primary education and basic 
health care (George, P.S., 1999). The limitation of food supply came to light during 
the food crisis that again played in African coimtries in the mid 1980's. It becomes 
clear that adequate availability at the national level did not automatically translate into 
food security at the individual and household levels. Researchers and plaimers 
realized that food insecurity occurred in situations where food was available but not 
accessible because of erosion to people's entitlement to food (Borton, J., et al. 1991). 
The diverse determinants of food security status in a general conceptual fi-amework 
are presented in Figure 2.1. The figure focuses on the link between resources 
commanded by the household levels of farm and non-farm production, household 
income, household and individual consumption, and individual nutrition. 
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Figure 2.1: A conceptual framework of food security and categories of genetic 
indicators. 
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The household food security approach that evolved in the late 1980's 
emphasized the availability and stable access to food. Thus food availability at the 
national, regional level and stable and sustainable access at the local level were both 
considered essential to household food security. By the mid 1990's food security was 
recognized as a significant concern, spanning a spectrum from the individual to the 
global level. But the definition was broadened to incorporate food safety and also 
nutritional balance, reflecting concerns about food compositions and minor nutrient 
requirements socially or culturally determined. Now degree of context implies that the 
concept had both lost its simplicity and was not itself a goal, but an intermediating set 
of actions that contribute to an active and healthy life (UNDP, 1994). 
Food security should not just be mentioned in terms of how much a person has 
to eat or the quantity of a man is food stock but in terms of the quality of life of a 
people. Food security is generally defined as a situation when 'food is available at the 
times that all people have access to eat which is acceptable within a given culture'. On 
the other hand food insecurity is rampant in developing countries which are mostly 
linked with scarcity (Vajpai, R., 2003). The FAO has recently described food 
insecurity 'when people must live with hunger and fear starvation' (FAO, 1999) while, 
Reutlinger defines food insecurity as lacking 'access by all people at all times to 
enough food for an active and healthy life' (Reutlinger, S., 1986). Food insecurity thus 
denotes the prevalence of hunger in a society, emphasizing the structural factors 
affecting an individual group or country without guaranteed to access food. 
Figure 2.2 depicts critical linkage between food security outcomes, program 
outcomes and potential risks. The framework suggests a hierarchical relationship 
where food security results fi-om adequate food availability and access, as well as 
proper food utilization. 
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Figure 2.2: An expanded conceptual framework for understanding food 
insecurity 
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2.3 Measures of Food Security 
Measurement of food security is based on the balance sheets of food. Linking 
of hunger and sub nutrition with inadequate food intake allows the measurement of 
food insecurity in terms of the availability and apparent consumption of staple food or 
energy intake (FAO, 2002). 
Mohiuddin, A., et al. (1991) developed a composite indicator to measure food 
security status of the country as fair, poor or very poor. Three factors used to compile 
this indicator are, trend of food production during 1979 and 1988; the food supplies 
rrieasured in calories as a percentage of requirements in 1987 and the trend of food 
supply measured as the percentage of annual growth in per capita daily and energy 
supply (DES) between 1967-71 and 1980-84. On the basis of above combinations, the 
status of the country is characterized into three categories viz. very poor, poor and 
fair. 
Swaminathan, M.S., (1996) studied a sustainable agriculture and food security. 
The establishment of food and livelihood security system in India is called for 
consisting of components such as food security, drinking water, minimal income, 
nutrition intervention, education and population control. 
Pant, A.S., (1997) examined the issues and strategies of poor households in 
rural areas of Kamataka. He observed that the rural household food security can be 
achieved through three measures, i.e. access to land, wage employment and self 
employment. Jain, L.C. (1997) measured food security by food stocks and public 
distribution system. If there are adequate food stocks in the economy at the aggregate 
level to meet the demand, it ensures food security. Grish, G. K. (1997) expressed the 
basic philosophy in the evolution of system of food security to ensure 'Food grains for 
air or Food Security. He has considered four components for analyzing the national 
faod security i.e., (i) improvement in production, productivity and irrigated as well as 
rainfed areas (ii) imparting quarter stability in production (iii) building up of sufficient 
grain reserve i.e. buffer stocks etc. and (iv) organization of an efficient distribution 
system. Chaturvedi, R., (1997) measured food security with the help of three 
component; availability, stability and access. 
Tapeshwar, S., (1998) considered fertilizer as the key propellant of food 
security in India In his work, he focused on different aspects of fertilizer use and its 
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impact on foodgrains production and food security. He observed that fertilizer 
application should be taken as an integrated part of integrated nutrient management 
strategy. There should be a national policy on fertilizer use that recuperates emerging 
paradigm of productivity, profitability and agro ecosystem sustainability. 
Chauhan, S.P., (1999) tried to measure of food security and rural development. 
He argued for some development programs that are wage employment schemes, self 
employment programmes, area development programmes and social benefit 
programmers to check food security. Umali, D., (2001) suggested to achieve the 
strategic objectives of food security that the government maintains through an 
elaborate set of foodgrain policies which include public distribution procurement and 
price support operations, price stabilization through buffer stocks, public foodgrain 
distribution and extensive controls on private to trade. 
FAO (2002) studied the international comparison of countries estimates of 
chronic food insecurity. These comparisons show broad differences in food security 
between the development categories of low, middle and upper income countries, as 
well as considerable variance within the categories. Mohammad, N. (2003) 
considered food security as a matter of great concern to academicians, researchers, 
planners and decision makers all over the world during the last two decades due to 
more increase in growth of population. His study is based on demand and supply of 
indicators. In the absence of required data relating to import and export of agricultural 
products at district level he measured it on a country level. 
Calorie intake and nutritional adequacy has become common practice to 
estimate the food security, 'without an assumption of nutritional adequacy food 
security has little meaning' (United Nations, 2000). Calorie value is measured in terms 
of kilo calories and the grain calories required and attained for population which 
shows the adequacy of diet, in terms of quality of food (Gopala, M., et al., 1966). The 
energy content of the diet is measured in terms of calories. The insufficient calorie 
intake which, if allowed to continue for long would result m loss of calories is varies 
v/ith age, sex, weight, physical activity and environmental condition. A balanced diet 
v/ould provide all the nutrients to the human's body. If the diet contains balanced 
proportion all the five constituents (of food materials), namely, carbohydrates, fats, 
proteins, minerals, and the vitamins, will satisfactory meet the nutritional status of the 
person. The National Institute of Nutrition Hyderabad, has recommended a daily 
intake of 2400 calories per person per day (Shafi, M., 2006). 
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2.4 Concept of Rural Development 
Rural development is a process of sustained improvement in material and 
social welfare of total population with clear social emphasis on those living outside 
the urbanized areas (Moor, L.B., 1973). Rural development may be broadly defined 
as a process aimed at the well being of people, particularly those living outside the 
urbanized areas through forward and backward linkage between the rural and urban 
sectors (Taylor, D.R.F., 1975). Development is a process of changing and aiming the 
socio economic transformation of a traditional society into a modem society. The 
concept of development has been interpreted in many ways. Politicians, economists, 
planners, academicians and researchers all gave different interpretations but all of 
them are agreed with the idea that development means improvement in the standard of 
living of people. Rural development is defined as a strategy to improve the economic 
and social life of a specific group of a people i.e. the rural poor. It involves extending 
tlie benefits of development to the poorest among those who seek a livelihood in rural 
areas. The group includes small scale farmers, tenants and landless laborers (World 
Bank, 1975). 
Rural development means desired changes in all components i.e., social, 
economical, technological, natural and political. Thus, it means development of rural 
areas in such a way that each component of rural life changes in a desired direction. 
FLural development on the other hand, is defined as improving living standard of 
masses of low income population residing in rural areas and making the process of 
their development self sustains (Rabindra, S.K., 1984). The concept of development 
has been expanded in wider social spectrum but it is still considered to cover the 
economic aspects of life not only at the aggregate national level but also at the lower 
area or even individual levels. The overall quality of community life is still regarded 
as a very marginal attribute of development. Reduction of poverty, unemployment 
and economic inequality continue to constitute the key notes of developments (Singh, 
J., 1985). 
First attempt for rural development in India was made in 1885 with an 
ultimate objective of brining immediate relief and development of rural areas in 
Baroda. After independence, in September 1948, first and the for most 'pilot project' 
was started in an area of 64 villages scattered in the vicinity of Mahewa, located at a 
distance of about 8 mills from the headquarter of Etawah district (U.P.) (Tiwari, R.T., 
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et al., 1988). Development can be understood as the result of many interesting forces 
v/hich can best be promoted through planned coordinated action by different sectors is 
an instrument for maximizing the effect of any development programme. The 
integrated rural development deals with nonagricultural as well as agricultural 
activity. The rural economy is diversified so that there is an increase in productivity, 
employment and general social welfare (Jones Adele, M.C., 1991). 
Development is a multidimensional concept. In a technical sense, development 
refers to quantitative and structural changes in the state of an economy. Growth as 
compared to development refers only to quantitative change either positively or 
negatively. It can take place due to a spurt in the economy such as rich harvest due to 
timely rains, changes in international market demands, price behaviors etc. But 
development refers to a long range of increase in rural national income i.e. change in 
attitude of the people, their motivation and institutional set up. Development from 
another angle may refer to the production and utilization of martial resources or to 
their enrichment of human resources (Misra, 1991). 
India is still predominately rural and mainly a land of villages. Of the total 
populations, 76.3 per cent people live in villages and out of then more than 52.5 per 
cent live below the poverty line. Rural development is a dynamic process to improve 
the socio-economic life of rural poor. It involves the extending benefits of 
development to the poorest among those who seek livelihood in the rural areas. In 
other words, it implies economic and social uplift of the under developed and poor 
people in rural areas who have been languishing below the poverty line and are quite 
unable to meet their basic minimum requirements. Its immediate object is to create 
such conditions as may enable them to earn their livelihood to such an extent as may 
be sufficient to fulfill basic needs (Puri, K.K., 1991). 
Since agriculture alone can not spread provide full employment to the existing 
population, there is wide spread unemployment among the rural population which has 
led to the poverty. Realizing the backwardness of rural people, many rural 
development programmes were started by the Government after independence for the 
eradication of rural poverty and to improve their living conditions. The first step in 
this direction was launching of Community Development in October 1952. It aimed at 
bringing around socio economic development of the village with the willing 
cooperation and participations of the villages. In October 1953 National Extension 
Services was started to provide the essential basic staff and funds to start the 
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development work essentially on the basis of self help. To help in participation of 
local people in decision making process, the Panchayat Raj System was introduced in 
1959, Intensive Agricultural District Programme was launched in 1961 and in 1964 
Intensive Area Programme (lAAP) was started. High Yield Variety Programme 
(HYVP) was implemented to support new agricultural technology, (IRDP) Integrated 
Rural Development Programme was visualized in 1974. The main objective of IRDP 
is to raise the standard of living of the poorest families (Dhillon, D.S., 1992). 
Rural development implies economic betterment of people as well as greater 
social transformation. It's not merely the agricultural development but rural 
transformation as a whole which includes development of all facts of human resources 
like social, economic, cultural and spiritual etc. Hence rural development has to be 
viewed in its totally rather than its being a fragmented approach. Rural development 
encompasses a spectrum of activities and human mobilizations to make people stand 
as their own feet and break away from all structural disabilities. The central concern 
of development planning in India has been rural development upliftment of the rural 
poverty. Despite several 'Islands' of industrial growth, India can not be called a 
'developed' country until a minimum level of rural development has happened. It's 
simply because merely 600 million people of this country live in 6.3 lakh village of 
this country. Development means development of the people and the focus of rural 
development is development of 600 million people living in rural areas. When rural 
people become developed rural development will happen by itself (Jha, U.M, 1995). 
In India, the government operates a large number of schemes for rural 
development including agriculture, floriculture, health, education, rural development, 
tribal welfare, foresting and fisheries etc. In spite of the involvement of such 
multifarious agencies in the task of rural development, technology adopting by rural 
common continues to be poor and hence has attracted criticism (Sethi, K.S., 2003). 
The definition or description of agriculture and rural development is evolving 
continuously particularly as it is now recognized that rural people earn their living in 
diverse ways. The main income of a household may be based on farming vdth other 
elements of family income being earned from agro based activities such as brewing 
Eind honey production, craft work and road side sole of such goods for tourists 
(Akroyed, D., 2003). 
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2.5 Measures of Rural Development 
Barnet, M.K., (1951) has studied of the disparities in the levels of 
development which have always been a prime concern for all those who seek a 
balanced socio economic development in a country as a whole. The levels of 
development can be measured through various indicators including Gross National 
Flegional product and Gross Domestic Product. But the GNP may increase the per 
capita income within a small region. Principally component analysis originally 
developed by the phychologist Hotelling, H., (1933) and later adopted by Hagood, 
M.J., (1943) helps to obtain a composite index for measuring development. 
Morawetz, E., (1977) said that development was regarded till very recently as mere 
economic growth measured in terms of GNP. Its only during the late 70's that a 
perceptible shift has taken with respect to the philosophy of development. It's now 
considered the maximization of GNP per capita is too narrow an objective. Aims 
related to the reduction of poverty also need improving the income distribution, 
increasing employment a fulfilling the basic needs. 
Rau, S.K., (1979) has considered that several measures have been taken for 
rural development as those proposed would be desirable to have a conspectus of the 
efforts for rural development. All the efforts have been to look after both the 
economic needs and social welfare of the rural population. The activities might have 
been inadequate but the programmes were launched almost since independence. The 
total agriculture sector can viewed from the farm and now farm activities agriculture 
is dependant on inputs, technology and equality of access to resource. The social 
transformation can be brought about by evolution and changes of a socio-psycho 
dimension, those that are pertinent and healthy in our social life need to be revived 
and encouraged. 
Singh, J., et al. (1985) demonstrated that measures of rural development and 
planning of strategies should be so designed as to deal with such broad issues as 
resource development, population planning, environmental planning and management 
of resource distribution, which all are geared to the formation of as egalitarian society. 
Agriculture resources occupy the prime place in the study region. Efforts should be 
niade towards conservation of soil, forest, minerals and other resources, development 
of transportation network to link the rural settlements with other culture places. These 
central places should be energized with at least the minimum facilities and institutions 
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to serve the surrounding villages. Health, education, barking facilities, postal and 
other communications, and recreation facilities should be developed in rural areas. 
Sinha, K.K., (1995) argued for the better synchronization of development 
scheme with spatial organization of Panchayats could be conceived only during the 
last 1970's with the growth of poverty concept in planning. This approach as started 
in fifth year plan was that employment is the surest way to enable the vast niraibers 
living below poverty line to rise above it. These measures included redistribution of 
surplus land, security of tenures, creation of jobs for which the IRDP, NREP and 
RLEG were the three programmes under taken. Panday, B.K., (1995) tried to make 
certain policy to measure the rural development. These can be demand side, the major 
policy is in connect with land reforms redistribution in favor of labour intensive 
farming units etc. The need is to bring small farmers within the non farm sector on the 
supply side and the policy direction has to expand the capacity for employment and 
productivity in non farm sector. The strategy has to focus on activities of small scale 
manufacturing as these have a powerful need for training credit, infrastructure, and 
technology support in the case of trading component of non farm sector. Rural 
infrastructure development in terms of road, water, power, commimication etc. is 
equally important NGOs can play an important role both in terms. 
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Chapter - III 
6E06RAPHICAL PROFILE OF THE 
STUDY AREA 
CHAPTER-III 
GEOGRAPHICAL PROFILE OF THE STUDY AREA 
Western Uttar Pradesh which occupies the fertile north-western portion in Upper 
Ganga Plain, is the most developed and prosperous region of the state of Uttar Pradesh. It 
is bounded by the central Uttar Pradesh on the east, union territory of Delhi on the west, 
state of Rajasthan, Madhya Pradesh and the district of Jalaun of Bundelkhand region of 
Uttar Pradesh on the south and lay the state of Uttarakhand on the north. On the basis of 
climatic variations, Ganga Plain has been subdivided into three parts, namely, the Upper 
Ganga Plain, the Middle Ganga Plain and the Lower Ganga Plain. The Upper Ganga 
Plain comprises of that portion of Ganga Plain which has an annual rainfall of less than 
101.60cm corresponding to the western two third of Uttar Pradesh (Stamp, L.D., 1958). 
Uttar Pradesh can be divided into the following seven natural divisions: (1) Himalaya, (2) 
Sub-Himalaya west, (3) Sub-Himalayan East, (4) West plain, (5) Central plain, (6) East 
Plain and (7) Southern Hill and plateaus. The sub Himalayan west demarcated the 
districts of Saharanpur, Bijnor, Rampur, Bareilly and Pilibhit. The West Plain consists the 
districts of Moradabad, Budaun, Shahjahanpur, Muzaffarnagar, Meerut, Bulandshahr, 
Aligarh, Mathura, Agra, Etah, Mainpuri, Farrukhabad and Etawah (Census of India, 
1961). 
The area to which study refers is a portion of Upper Ganga Plain which lies 
between 26° 20' to 30° 30' North latitudes and if 45' to 80° 22' East longitudes. It covers 
an area of 80,076sq.km. and holds a population of about 61.06 millions. It contains 
twenty six districts, namely, Saharanpur, Muzaffarnagar, Meerut, Baghpat, Bulandshahr, 
Ghaziabad, Gautam Buddha Nagar, Aligarh, Hathras, Mathura, Agra, Firozabad, 
Mainpuri, Etah, Bareilly, Budaun, Shahjahanpur, Pilibhit, Bijnor, Moradabad, Jyotiba 
Phule Nagar, Rampur, Farrukhabad, Kannauj, Etawah and Auraiya (Census of India, 
2001). 
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3.1 Structure and Relief 
Structurally, western UP is a part of Indo Gangetic Plain which lies between the 
Himalayan chain of mountains in the north and the peninsula India in south. The 
alluvium is one continuous conformable series of fluvialite and sub-aerial deposits, 
mainly composed of unconsolidated beds of boulder, clay, sand and gravel (Mathur, 
R.N., 1961). An almost imperceptible change in elevation and uniform surface are the 
tvv'o noteworthy features in the physiography of western Uttar Pradesh. It forms a part of 
alluvial land which lies between the Gondwana land of peninsular India in the south and 
the recently built young fold mountain chains of the Himalayas in the north. 
Various scholars have given various hypotheses for the formation of Ganga Plain. 
Edward Suess has suggested that the Plain is a 'foredeep' formed in front of the high 
crust waves of the Himalayas as they were checked in their southward advance by the 
flexible solid land mass of the peninsula. Burrard considers that this Plain occupies the 
'rift valley', a portion of earth sunk in a huge crack in the sub-crust, between parallel 
faults on its two sides. This rift extends from the surface far down into the crust about 32 
kilometers deep and is subsequently filled up by alluvium. This view has got few 
geological facts in its support, but is not adopted by geologists, who believe that this 
depression is a true 'foredeep' a down-wrap of the Himalayan foreland, of variable depth 
converted into flat plains by the simple process of alleviation (Krishna, M.S., 1956). 
A third view regenerating the origin of the Indo-Gangetic Plain that it is a sag in 
the crust formed between the northward drifting Indian continent and comparatively soft 
sediments accumulated in the Tethyan basin when the latter were crumpled and raised of 
into a mountain system (Burrard, S.G., 1912). Wadia and Auden argued that Peninsular 
India consisting of the Archean Genesis are continuous inside the Plain. Continued 
loading of this belt by sedimentation, since the first upheal of the mountain may have 
accentuated the sinking of the Archean floor, but as the process of sedimentation takes 
place with that of depression had led to the formation of the great plains of India (Hyden, 
H.H., 1939). Since, no boring has reached this Archean floor; it is difficult to ascertain its 
configuration. A surface feature indicates that the Ganga Plain is deepest in the central 
portion and gradually sinks towards the west of Delhi and east of Rajmahal hills 
(Krishna, M.S., 1944). The deepest bore done at Lucknow in Uttar Pradesh has been 
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observed 400 meters and efforts were enable to touch the rock bottom (Oldham, R.D., 
1939). 
The exact depth of the alluvium has not been ascertained, but recent gravity, 
magnetic and seismic explorations shows that it is variable from less than 1,000 to over 
2,000 meters. Underlying the alluvium are unconsolidated Siwalik and older tertiary 
sediments of the Himalayas piedmont. The depth is not even greater in the northern part 
than in the southern part (Wadia, D.N., 1975). A general accepted view about the origin 
of the Ganga Plain is that, it has been formed by the buckling down of the northern 
border of the peninsular shield, beneath the sediments thrust over it from the north. This 
gave birth to this trough and the depression was formed and filled with sediments of 
surrounding lands brought by rivers flowing from the Himalayas and the peninsula 
(Sharma,T.E.et. al., 1980). 
More recent theory which seems more convincing about the formation of plain 
describes its origin due to intense mountain building movement which produced a 
depression or foredeep in front of the convex side of the Himalayas owing to bending 
down of the northern edge of India which came in opposition to Central Asian masses 
(Krishnan, M.S., 1953). 
The alluvial deposits of western Uttar Pradesh can be divided roughly into two sub 
divisions. 
(i) The Khadar or Newer Alluvium 
(ii) The Bhangar or Older Alluvium 
The bhangar land occupies the maximum area and is not flooded by the rivers during 
the rains (Shafi, M., 1960). The bhangar (older alluvium) is distinguished by the nodular 
segregations of carbonates of lime or calcareous concretions which are abundant in the 
drier regions (Rastall, R.H., 1992). 
The alluvial deposits are divided into Bhangar and Khaddar. Bhangar lands are older 
alluvium land. They occupy the higher grounds forming small plateaus in the interfluves 
areas, above the general flood levels of the main rivers and their tributaries. The most 
important material in the bhangar land is clay which at places becomes loam to sandy-
loam. The colour of these lands is rather dark and rich agricultural tracts have become 
unsuitable for cultivation due to the presence of reh. The khadar lands are newer 
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alluvium, younger in age and form the flood plains along the river banks. Khadar 
deposits are of various shapes and sizes are confined to the vicinity of the rivers Ganga 
and Yamuna. These lands are composed of sand, silt, mud and clay. They are of light 
colour and are generally poor in calcareous matter (Raychaudhary, S.P., 1963). 
These plains are an immense reservoir of fresh water, stored in the more porous 
coarser strata, beneath the saturation level, which is easily accessible by means of 
oridinary borings in the form of wells. The few deep borings are proof of the prevalence 
of artesian conditions in some parts of the plains, and in few cases artesian borings have 
made with successful results. The considerate amount of success has attended tube-well 
boring experiments in the plains at many places, wells of large caliber and of depth of 60-
120 meter is supplying water for agricultural use in land unprotected by irrigation. 
3,2 Drainage system 
Western Uttar Pradesh has a vast reservoir of surface and underground water. 
Being a part of alluvial plain of Uttar Pradesh it is drained by perennial river of the 
Ganga system which provides every facility for the development and construction of 
canals. Apart from surface drainage, this Plain also has an immense reservoir of fresh 
water, stored in the porous, coarser strata, beneath the level of saturation, which is easily 
accessible by means of ordinary borings (Wadia, D.N., 1975). The drainage system of the 
area under study is well developed. The main rivers i.e., the Yamuna, the Ganga, the 
Ramganga and the Gomati share as the main source of water supply. The study of these 
rivers is of great importance in the area where agriculture forms the mainstay of the 
economy and land irrigation is the only source of water supply. Figure 3.2 shows that 
almost all the rivers have general slope of the land and traverse the area from north to 
south and south-east. These rivers never get dry. The rivers i.e., the Yamuna, the Ganga, 
the Ramganga, the Dehoa and the Gomati are representative of this class. Secondly those 
rivers which have no permanent source of water supply and dry up are reduced to 
insignificant streams in hot weather. 
3.2.1 Division of Rivers 
The river systems can be sub divided into two broad heads 
(i) Major systems and 
(ii) Minor systems 
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3.2.2 Major systems 
(1) The Yamuna and its tributaries 
(2) The Ganga and its tributaries 
(3) The Ramganga and its tributaries 
3.2.3 Minor systems 
(1) The Deoha and its tributaries 
(2) The Gomati and its tributaries 
3.2.1 The Yamuna 
The Yamuna is the most important river of the Ganga system, rises on the 
western slopes of Bandar-Puch in the Yamnotri Glacier at the height of about 6,367 
meter. The length of Yamuna from its source to its confluence with the Ganga at 
Allahabad is 1,376 km. The eastern Yamuna canal takes water from the Yamuna and 
irrigates the upper districts of this region. The Yamuna flows in a broad curve near Delhi, 
Mathura and Agra before joining in Ganga at Allahabad. The Yamuna at okhla near to 
Delhi irrigates the districts of Mathura and Agra. It flows through the western boundary 
of Muzaffarnagar, Meerut, Ghaziabad, Bulandshahr and Etawah district. The course of 
Yamuna is quite irregular but the general direction of its flow is towards the south and 
south east. The tributaries of the Yamuna are Hindan, Karwan, Rind, Chambal, Sengar, 
Sirsa and Utanga, most of them are seasonal (Dakshinamurti, C, et al., 1973). 
Yamuna River is the most important river in Agra. And its two large affluent are 
important in this district, the Chambal and the Utangan. The Yamuna first touches the 
frontier of the district in the north of Kiroli and join Agra from Mathura. It flows along the 
boundary of Etawah through its famous ravines where it joins the Yamuna. The Utangan 
enters the district in Kiroli tehsil. For the first 14 miles it follows roughly the boundary 
between Agra and Bharatpur, after that it crosses as the Kheragarh tehsil and flows along 
the Dholpur border (District Gazeteers, Mathura, 1911). Yamuna is the main river of 
Firozabad district and the tributaries of Yamuna which pass through the district are Sirsa, 
Ring and Sangar. 
3.2.2 The Ganga 
The Ganga has a very large basin and it is the most important river of this region. 
Its source lies in Gangotri Glacier. It enters through the Himalayas between Bandar-
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Punch and Srikanta through a magnificent gorge. It irrigates a large area of these districts 
and separates the district of Muzaffamagar and Meerut from Moradabad and Bijnor. The 
Ganga River forms the eastern boundary of the districts of Muzaffamagar, Meerut, 
Ghaziabad, Bulandshahr, Aligarh, Etah and Farrulchabad. While the districts of 
Moradabad, Budaun and Shahjahanpur form the western boundary. The general direction 
of the river is towards south and south-east (Fig.3.2) (Dakishnamurti, C, et al., 1973). 
After forming the eastern boundary of Muzaffamagar district, the Ganga River 
enters the district of Meerut. In this district the river flows in a southernly and south 
easternly direction. Meerut district is separated from the district of Moradabad by this 
river. Here the banks of Ganga River are not much defined but the channel of the river is 
fairly stable. At the Pargana path of the Meerut much alleviation has taken place. The 
presence of ox-bow lakes at a distance of few miles from the right hand bank of the river 
has changed its course towards east. On the border of the districts of Meerut and 
Moradabad where the course of river is about 6 kilometer wide, constant shifting in the 
course of river has taken place (District Gazetteer, Moradabad, 1911). 
There are many tributaries of Ganga like the Baha which is a small stream that 
enters the district of Bijnor near the village of Papsari in Hasanpur on the northern border 
of the district. The Krishna stream originates near the village of Paharpur Inayatpur in 
Hasanpur and separates it from Bijnor for about 3 km (District Gazetteer, Bijnor, 1998).. 
The Mohawa is the largest tributary of Ganga. The course of Mohawa for most of 
the length is parallel to Ganga. The Tikta is also known as eastern Bajad nadi rising in the 
district of Moradabad and flows in a south-eastemly course. It forms the district boundary 
of Moradabad. It receives water from the Anderia and other small seasonal channels and 
forms the district boundary of Budaun for 6 kilometer and then it joins the river Mohawa 
on its eastern bank (Nevill H.R., 1909). The Ban stream rises in the Bijnor district and 
enters the Moradabad near the village of Kalapur (Kalampur). In the northeast of the 
town of Amroha it joins the river Ganga on its right bank at the village of Sirra Manihar. 
The Chhoiya originates with a broken and undefined course in the Sambhal district and 
take a course from northwest to southeast. It is a seasonal stream and the area where it 
flows is a low lying marsh land (Nevill, H.R. 1909). 
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3.2.3 The Ramganga 
The Ramganga is the third important river of the study area. It is comparatively a 
small river rising on the southern side of the main range. It irrigates eastern Rohilkhand 
Plain and Owadh. The tributaries of the Ramganga are the Aril, Kadwara, Bhicha, Rapi 
Dehla, Kosi, Dhandi, Rajhera, Narora and the Bhogal (Dakishnamurti, C, et al., 1973). 
The Ramganga rises in the hills of Chamoli district some distance south of the 
snow range of the Himalayas and enters Moradabad from the district of Bijnor in 
Thakurdwara tehsil (Moradabad). After Moradabad it enters in the district of Rampur. It 
drains the southwest part of Rampur and Bareiliy. Ramganga is the main river of Rampur 
district. Ramganga forms many tributaries like the Dhela stream rises from the hills of 
Nainital and enters the Moradabad district near the village of Kalyanpur. The Sankha 
river flows in a well defined channels. At several kilometers away west of Bareiliy city it 
joins the Ramganga (Hyden, H.H. 1939). The Deorian rises in the tarai region just north 
of the Bareiliy district and has beds of alluvial salt with raised banks. It joins the 
Ramganga near Bareiliy. 
The Baghul River originates in tarai of Nainital district and after crossing the 
district of Bareiliy in the northwest of Jalalpur village it forms the district boundary of 
Bareiliy and Shahjahanpur. The Absara enters into the district of Pilibhit from its 
northwestern comer. After flowing in a southerly direction for about 48 km. it joins 
Pangalli in the Bareiliy district and definitely falls into the Ramganga. The Aril River 
originates in tehsil Bilari of Moradabad district. It is a large tributary of the Ramganga. It 
attains the large size, spread in the adjoining low land and become very forcefiil during 
the rainy season. In the upper part the slope is gentle and the land consists of loamy soil 
but in its lower course it has a moderate slope and creates water logging conditions in the 
village of Sisarka. It forms a boundary for a distance of about 2 km between Moradabad 
and Budaun (District Gazetteer, Shahjahanpur, 1911). 
3.2.4 The Gomati River 
The word Gomati has been derived from the local word 'Ghoomti' meaning 
thereby 'carving' or 'meandering'. It originates near the village of Sobalpur in Pilibhit 
district. After receiving the stream of Jakani, 7 km north of tehsil Puranpur it becomes a 
big river, after traveling few km it also receives the Barua nadi. The Gomati River and 
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Kantna flow in the western and eastern part of Shahjahanpur. Rivers Garra, Kathna and 
Bahgul flow through Tehsil Tihar, in the west part of district Shahjahanpur the area 
which is prone to floods. Jalalabad tehsil, in the south of district forms the basin of rivers 
Ganga, Ramganga and Bahgul. This area is also known as Bankali and is largely coursed 
by dhak forests (District Gazetteer, Shahjahanpur, 1911). The Kathna is a tributary of 
Gomati originating from a small lake north of the village Bansupur, this stream 
commands a seasonal channel upto an extensive lake situated on the inter-district 
boundary of Shahjahanpur and Lakhimpur. 
3.2.5 The Garra or Deoha 
This perennial river originates in tarai region of Nanital and traverses the district 
of Pilibhit in a north to south direction. It enters in Shahjahanpur district (3 km. north of 
village Majhkera). It receives numerous seasonal rivers on its both sides of which the 
Khanaut is the most important originating from a lake near village Palia Dasobast 6 km 
south of Khudaganj. The Kanta nadi is another tributary of the Garra forming the inter 
district boundary between the districts of Pilibhit and Shahjahanpur. The Khakra Deoha 
receives numerous tributaries on its left bank, Khakra is one of them. It is a large stream 
and enters into the district of Pilibhit to the east of village Alampur. Maintaining a south 
westerly direction it turns towards west and joins the Deoha (District Gazetteer, 
Shahjahanpur, 1911). 
3.3 Soil 
Among all physical limitations in agricultural geography soil is the base which 
plays a significant role in agricultural geography and is essential for plant growth. The 
predominant soil of the region is alluvium which is fertile for producing a variety of crops. 
Soils of western Uttar Pradesh are of alluvial origin. These soils have been 
brought by the river and tributaries of Ganga system. They cover an area of 450,000 sq 
km in the Indo-Gangetic Plain. The alluvial group has been divided into two broad 
geological subdivision i.e., old and new alluvium. The newer alluvium of sandy nature is 
of less kankery composition and light in colour, known as khadar. It is in the process of 
building up. The older alluvium is of more clayey in composition and of dark in colour is 
called Bangar. The soil of western U.P. can be classified into three groups. 
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3.3.1 The Khadar or newer alluvium. 
3.3.2 The Bangar or older alluvium 
3.3.3 The Tarai (Spate, O.H.K., 1967). 
3.3.1 Khadar Soil 
Khadar soil is also known as newer alluvium, corresponds with the recent 
geological age of the quaternary era. It is limited in extent and strictly confined to the 
terrace and the flood plains of the big rivers i.e., the Ganga, the Yamuna and the Ramganga 
and their tributaries. It makes strip along both sides of main rivers. Therefore it is always 
exposed to flood and helps in water logging. It has kankary composition, light in colour and 
sandy in nature. The ground water table is usually very high and lies near the surface. The 
khadar lands are quite precarious for agriculture which is generally used for the production 
of millets and pulses in kharif (Agarawal, et al. 1952). 
The khadar soils occupy the narrow frequent siltation tracts in the flood plains of 
the rivers. Neutral to alkaline in reaction (pH, 6-8) these are deficient in organic materials 
especially phosphorous and are sandy in texture. Locally observed by Agrawal, et al., the 
Ganga khadar soils have immature profiles with sandy to silty loam texture, lack of 
concretion, fair proportion of lime and other soluble salts and alkaline in reaction (pH, 8) 
with important drainage, while the Yamuna khadar soils have sub-mature profile with and 
other clay, concretion, very high lime and other soluble salt contents under the poor 
drainage condition. 
3.3.2 Bhangar Soil 
The Bhangar soils are more extensive in aerial spreads occupying the interfluvial 
zones. In general the soluble salts and lime are low and slow in natural to slightly acidic 
reaction (pH 6-7.5) except in the low lying areas prone to water logging. Illuviation is a 
common characteristic everywhere. In the proximity of the Ganga, these are loamy to 
sandy loamy in texture, while near the Yamuna the silt content decreases giving sandy to 
sandy loam texture possibly due to the extensive drainage (Singh R.L., 2003). 
The area under bhangar or older deposits is much more extensive than the 
khadar. The older alluvium occupies the plains above the general flood limits of the main 
rivers and their tributaries. The most important material in bhangar is clay which at places 
becomes loam or sandy loam. It generally contains kankar and is darker in colour. On the 
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basis of texture, the bhangar soils have been further sub-divided. Sandy soils (bhur) extend 
into the districts of Moradabad and Budaun, parallel to the Ganga River from northwest to 
southeast. It is poor in humus content and moisture retaliation. It was until recently a some 
what negative tract but now it has been reclaimed and is being utilized for agriculture 
(Spate O.H.K., 1975). 
3.3.2.1 Sandy soils 
Sandy loam soils occupy considerable portion of the generally well drained 
plains. These stretch in elongated strips along the main rivers and just in the immediate 
vicinity of the khadar lands. The greatest width of this tract is seen in Aligarh, Agra and 
Mathura districts. This tract is rather broad in the upper region in Aligarh district. It spreads 
in the districts of Etah and Farrukhabad. The sandy loam belt in Budaun and Moradabad 
spread along both eastern and western sides of bhur tracts as well as the north and south of 
it. The characteristic feature of this soil is homogeneity and level topography throughout 
the area. The colour of this soil is yellow to brown radish. The moisture retaliation capacity 
is generally low, without proper irrigation and this soil is not found fit for crop production. 
3.3.2.2 Loamy Soil 
Loamy soil is the best soil of this region rich in humus and organic matter. Water 
retaliation capacity of this soil is comparatively high and the underground water level is 
low. Locally, it is known by different names as matiyar, domat and kalihar, spread in the 
districts of Mathura and Agra on the western side of Yamuna. Another pattern passes 
through Aligarh, Etah and Farrukhabad running more or less parallel to the kali Nadi. 
These tracts come in the district of Moradabad, Budaun and Shahjahanpur (Raychoudhary, 
S.P.etal., 1963). 
3.3.3 Saline and Alkaline Soils 
The saline and alkaline soils popularly known as rain user and kallar are found in 
vast structures. More or less it is formed in every district but in Aligarh, Mainpuri and 
Etawah it covers vast areas. 
3.3.4 Tarai Soil 
Tarai soils are found in Moradabad district. The texture varies from loam to sandy 
loam, due to excessive moisture the need of irrigation is less. The surface soils are rich in 
organic matter as well as in nitrogen content. Slightly different from the ^^«^ar and the 
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bhangar it is the submontane soil where two physiographic units, the bhangar and the 
tarai, are bedded with texturally different soils. Tarai zone is provided with rich clayey soil 
with some proportion of fine sand, moisture and rich humus. These two zones are thickly 
forested. The deforestation in the tarai is bringing considerable changes in the soil texture, 
humus content etc (Singh, R.L,, 2003). 
3.4 Climate 
Western Uttar Pradesh lies between the Punjab Plains with extreme climatic 
conditions and Plains of eastern Uttar Pradesh with heavier rainfall. The climate is damper 
and at the same time less extreme than in the Punjab and the rainfall is less than the rainfall 
of eastern U.P. The maximum summer temperature varies between 43°C and 45°C during 
the summer i.e. in the months of May and June, while minimum temperature during winter 
ranges between 3°C and 4°C with 4 to 5 cm of rainfall. The region receives 60 to 100 cm of 
rainfall and 90 per cent of total rainfall occurs during rainy season. Irrigation therefore is 
necessary for the growing of crops (Gilbert, S. et. al., 1910). 
The average weather condition and various elements which lead to the recognitions 
of three well marked seasons are: 
i) The hot weather season (from the beginning of March to mid June). 
ii) The rainy reason (from mid-June to the end of September). 
iii) The cold weather season (from October to the end of February). 
3.4.1 The Hot Weather Season 
The gradual rise in temperature which starts from the month of February becomes 
more rapidly increasing by 5°C by the month of March and continues till May/June 
(maximum temperature over 40''C) unless checked by the incursion of the more humid 
easterlies, though the precipitation does not materialize by this time. The hot summer 
season locally known as 'kharsa' begins from mid March and continues till mid-June. The 
scorching affect of Loo (hot and dry westerlies) are aggravated due to the lower relative 
humidity (below 40 per cent). The temperature rises sharply from the month of April and 
continues till middle of June. The months of May and June are the hottest. But, the 
Himalaya undoubtedly exerts influence, as the maximum temperatures in the month of May 
54 
^^^'t"J iji';: 
78° 79° 
30" 
29° 
28" 
27" 
WESTERN UTTAR PRADESH 
ANNUALTEMPRATURE 
JPN = JYOTIBA PHULE NAOAR 
08N = OAUTAM BUDDHA NAGAR 
26' 
SORCE: INDIA METEORALOOICAL DEPARTMENT 
78" 79" 80° 
Fig. 3.4 
81" 
55 
remain well below 40°C at Bareilly and Meerut. The premonsoon showers are meagre 
(below 4 cm) and the share in the annual rainfall ranges about 1 per cent at Bareiliy and 
almost 2 per cent at Bijnor. Thus, the low relative humidity and meager rainfall accentuate 
the impact of 'Loo' which at day times is associated with heat waves when temperature 
shoots upto exceptionally high. The wind '100' blow with an average speed of 8 to 9 km 
during the day time and occasionally at night 4 to 6 km per hour. Thus days are 
characterized by intensive heat, dry air and low relative humidity. Regular phenomena of 
the season is the flowing of hot and dry winds, locally called as Loo and the acutance of 
dust and thunder storm which are locally known as Andhis (Singh R.L., 2003). 
3.4.2 The Rainy Season 
The rainy season commences in the latter half of the month of June at different 
dates which are too uncertain to be predicted. On account of the excessive heat of the 
summer months a low pressure area is developed in the northwestern India. By the second 
or third week of June humid oceanic current spread over the region resulting a fall in 
temperature and air becomes cool and pleasant. This is characterized by the arrival of 
humid oceanic current, fall in temperature, cool air and rainfall. Thus the approaching 
monsoon brings a great change in the weather condition of the region. The maximum and 
minimum temperature gradually falls from 44''C and 27°C in June to about SO^ C and 25°C 
in July. The relative humidity remains over 70% all through the rainy season (Fig.3.4). 
Agricultural activities are much dependent upon the onset, withdrawal, breaks and 
nature of downpour. Though the amount of rainfall received by the region during rainy 
season is sufficient for crop production but due to its unfavorable time, as it does not occur 
during growing time and shows an uneven distribution. Major part of rainfall occurs during 
the months of July and August, for higher yield the farmers have to depend on irrigation. 
The average annual rainfall varies between 50 centimeter and 140 centimeters with an 
uneven spatial distribution. West of Kanpur except the north eastern part experience less 
than 50 centimeter rain where as sub-zone comprising the Yamuna plain and central fringe 
around Delhi is relatively dry (less than 60 centimeter), while the sub mountain belt lying 
in the district of Bijnor, Barielly, and Saharanpur receives over 100 centimeter of rainfall 
(Fig.3.5). The characterized features are the eastward and southward decline in the total 
rainfall and the incidence of double maximum (Jan-Feb and July - August). The 
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variability of rainfall (excess of 20 per cent) implies great risk in farming. In these areas 
agricultural activities can not be carried out without irrigation. 
3.4.3 The Cold Weather Season 
The rainy season is marked by fall in temperature and prevalence of dry and chilly 
westerlies, clear start of rains, cold waves and registering temperature falls from about 
29°C to 23°C, while minimum falls from 12°C to iO°C in December. The temperature 
shows a farther decrease in the month of January, when the maximum and minimum 
temperature remain 2 r c and 6°C (Fig.3.4). The cold waves coming from the Himalayas 
also bring fall in the temperature for a short period. The direction of prevailing winds is 
normally from West and North-West to East and South-East. The winds are dry and light 
and generally blow at average speed of about 3.2 kilometers per hour. Frost also occurs 
during this season which is harmful for crop like arhar, peas and mustard. During the 
month of June and February a series of eastern depressions enters India through Iran, 
Afghanistan and Pakistan and moves eastward across these region. These bring snow to 
high reaches in Himalayas and rain to sub mountain tracks and the adjoining areas. There 
they, bring cloudy weather and cold waves accompanied by light rain to the plain of 
western Uttar Pradesh (Gilbert, S. etal., 1910). 
3.5 Irrigation 
Not only the land of western U.P. is fertile but the climate is tolerable. Irrigation has 
played a vital role in transforming the precarious agriculture of semiarid regions, into 
productive agriculture over last many years. The success of high yielding variety programs 
depend mainly on the availability of adequate irrigation facilities as high yielding variety 
seeds require high doses of chemical fertilizers and more water supply to plants. Irrigation 
keeps great importance in the drought prone areas. 
Table 4.2 depicts that the irrigated area to the total cultivated area has increased from 
61.87 per cent in 1972 to 126.92 per cent in 2001 in the study area. The maximum irtigated 
area has been counted in Bulandshahr which boosted from 96.83 per cent to 166.50 per 
cent. Whereas the lowest irrigated area has counted in Agra district which multiplied from 
44.36 per cent to 87.22 per cent. 
58 
7.8° 79" SCf 8.1" 
30-
,^ WESTERN UTTAR PRADESH 
IRRIGATION PATTERN irrigation patter mWestemUttar Pradesh 
2000-2001 
29-
28 
2f-
2^ 
30" 
2tf 
-28 
2f 
26P 
Oth*r Sources 
ir !¥ St 
Based on Table 6.3 
Fig.3.6 
59 

Canals irrigation has been decreased from 18.07 per cent to 15.15 per cent with the 
growth rate of -0.53 per cent during 1972-2002 in the study area. On the other hand area 
under tubewells irrigation to the net irrigated area has drastically increased from 18.11 per 
cent in 1972 to 85.1 per cent in 2002 in western Uttar Pradesh. 
The districtwise analysis shows that the highest percentage of canal irrigation has 
been reported in Etawah but it declined from 61.44 per cent in 1972 to 44.42 per cent in 
2002. Farrukhabad recorded a significantly progress in tubewell irrigation, as area under it 
increased from 95.57 per cent in 1972 to 46.66 per cent in 2002. Nearly, 52.58 per cent 
area under tubewells irrigation has been registered in district Etawah, whereas area under 
canal irrigation has been reported lowest in Moradabad, but accounted to increase from 
1.80 per cent in 1972 to 4.45 per cent in 2002. 
3.6 Land Use Pattern 
Land use is an important aspect of agriculture and the progress of an area can be 
measured to a certain degree by the way in which its land is used and maintained (Rao, 
1986). Land use changes affected the food productivity and economic base of human 
settlements in the region. The land use pattern is determined by several interrelated factors 
like the environmental, socio-economic and also the scientific management of the land use 
itself 
Table 3.1 and 3.2 shows the area under different categories of land use. Percentage 
of area under forest is very low than the other land which means intensive use of land for 
cultivation. The area covered by forest is merely 4.45 per cent in 2001, while it was 2.92 
per cent of the total reported area in 1971. The highest area under forest is found in Pilibhit 
district (22.44 per cent in 2001) which was 2168 per cent in 1971, whereas lowest is 
reported in Bareilly (0.06 per cent in 2001) which declined from 0.1 per cent in 1971. 
The barren and uncultivable area has declined from 5.06 per cent in 1971 to 2.4 per 
cent in 2001, while the land put to non agricultural uses including area under roads, 
railways and settlements increased significantly from 2.33 per cent in 1971 to 10.08 per 
cent in 2001. Figure 3.9 shows to increase of area under barren and uncultivable land in all 
districts of study area. The highest area under barren is found in Firozabad (3.39 per cent) 
and lowest in Saharanpur district (0.28 per cent) in 2001 (Table 3.2). The percentage share 
of cultivated waste area also declined from 2.63 per cent tol.l7 per cent during study 
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period. The highest area under cultivated waste is found in Etah district (7.22 per cent) and 
lowest in Saharanpur district (0.04 per cent) in 2001 (Fig.3.7). 
Land under miscellaneous use declined from 0.88 per cent in 1971 to 0.78 per cent 
in 2001, while area gone under pasture land is 0.23 per cent in 2001. Current fallow land 
has recorded an increase from 1.82 per cent to 2.47 per cent during the said period. 
Likewise other fallow land rose from 0.91 per cent to 2.12 per cent during the period. 
Another major change has been observed in net sown area which has increased 
from 43.76 per cent to 75.75 per cent during 1971-2001. Districtwise analysis shows that 
the maximum area under net sown is reported in Moradabad district i.e., 84.93 per cent in 
2001 (3.6). 
Net irrigated area also recorded an increase from 23.73 per cent to 66.67 per cent, 
while total irrigated area increased from 28.61 per cent to 99.78 per cent during 1971-2001. 
Table 3.1 and 3.2 brings out the districtwise details of land use which broadly reflects a 
consistent pattern of growth in cultivated area which is essential for agricultural 
development. 
3.7 Cropping Pattern 
Cropping pattern means the area under various crops at a point of time, whereas 
change in cropping pattern refers to change in proportion of area under different crops at 
two different points of time. The cropping pattern of any region is generally controlled by 
physical, socio-economic and technological factors. The greatest change has been in 
cropping pattern which has under gone a qualitative and quantitative change especially 
from the view point of individual crops as well as total acreage in different cropping 
seasons. This is due to techno-factors enumerated. 
Figure 3.8 Distribution in percentage of area under Cereals and Pulses (1971-2001) 
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Table 3.3 presents area under pulses, cereals and foodgrains in percentage to the 
gross cropped area. Area under pulses has declined from 9.23 in 1971 to 3.19 in 2001 with 
percentage change of-6.04, while cereals has rose at faster rate of 16.70 per cent during 
study period. So area under foodgrains has been replaced by the area under pulses and 
boosted from 60.32 per cent to 70.98 percent during the said period. Figure 3.8 indicates 
the area under pulses, cereals and foodgrains. Two districts namely Agra and Rampur has 
increased significantly in area of cereals. Mathura, Mainpuri, Bareilly, Budaun, 
Shahjahanpur, Etawah and Auraiya have augmented in area of cereals. The figure shows 
that pulses have lost a great area due to replace by cereals crops like wheat and rice. Thus 
contribution to the growth of wheat area is the main cause of decrease in the area under 
pulses which followed a continuous decline. 
Figure 3.9 Distribution in percentage of area under Sugarcane, Potatoes, Rapeseed 
and Oilseed (1971-2001) 
35.00 
Table 3.4 depicts that the area under sugarcane has increased 5.64 per cent more 
than potatoes of 1.62 per cent in 1971-2001. Area under rapeseed is recorded 2.07 per 
cent more than total oilseed of 0.82 per cent during said period. Figure 3.9 shows that 
sugarcane is still a dominant crop in western Uttar Pradesh. All districts have increased 
their area in sugarcane, namely, Saharanpur, Muzaffamagar, Meerut, Baghpat, 
Ghaziabad, Bijnor and Jyotiba Phule Nagar. A perusal of the figure indicates that oilseed 
have covered the largest area in Agra district. The largest area in potatoes has been 
reported in Hathras, Agra, Firozabad, Farrukhabad and Kannauj. 
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Figure 3.10 Distribution in percentage of area under Wheat (1971-2001) 
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Table 3.5 shows percentage share of selected crops to the gross cropped area 
(GCA). The area under wheat has increased from 24.89 per cent to 37.84 per cent to the 
gross cropped area during 1971-2001. Rice is still the most popular crop in the kharif 
season, which raised from 8.28 per cent in 1971 to 16.57 per cent in 2001. Maize has 
declined to -2.63 per cent during said period. 
Figure 3.10 shows the districtwise area under wheat which indicates that the highest 
area under wheat is found in the districts of Agra followed by Rampur, Agra, Mathura, 
Budaun, Shahjahanpur, Etawah and Kannauj. The highest decline in area under wheat has 
been recorded in the districts of Muzaffamagar, Saharanpur, Meerut, Baghpat, Ghaziabad 
Bijnor and Jyotiba Phule Nagar. Wheat is successfully grown due to additional irrigation 
and availability of late varieties of high yielding seeds. The highest area under rice has 
reported in Rampur (36.80 per cent) and lowest in Bijnor (-8.55 per cent) 1971-2001. All 
districts of study area have gone up in area under rice. Rice has gained momentum owing 
to yield and additional irrigation facilities which aid cultivation of early maturing varieties 
ofpaddy. 
Figure 3.11 Distribution in percentage of area under Rice (1971-2001) 
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Maize has lost area in all districts of study area except one district i.e., Kannauj 
(0.49 per cent). Rest total districts have decreased in area under Maize (Fig.3.12). A 
perusal of table 4.5 depicts that the Barley has gone up in area in all districts of the study 
period. Muzaffamagar, Hathras, Mathura and Firozabad have gone up significantly in 
area under barley. Barley as an individual crop has been the great causality (Fig.3.13). 
Till seventies it has the third crop in the region. Now wheat dominates the scene and 
barley has lost to wheat. 
Figure 3.12 Distribution in percentage of area under Maize (1971-2001) 
Figure 3,13 Distribution in percentage of area under Barley (1971-2001) 
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Table 3.6 illustrates that Gram, Pease, Masur, Arhar and Urad have lost more area 
due to the replacement by barley, wheat and rice. Gram, peas and Arhar have negative 
percentage in area of-4.10, -2.20 and -0.38 per cent respectively, during 1971-2001. 
Urad and Masur have reported positive change in area (0.30 per cent and 12.63 per cent) 
during said period. 
70 
o 
c 
re j i O 
Oi 
CD 
ID 
O 
CD 
d 
o 
t o 
i n 
iri 
CN 
CD 
00 
en 
•<3-
CD 
ih 
C3) 
CM 
O 
CO 
CN' 
CM 
LD 
CO 
CO 
CM 
CM 
in 
i n 
i n 
CD 
o 
i n 
CD 
CO 
CO 
in 
CO 
CO 
c» 
00 
00 
CM 
CO 
CD 
c\i 
< 
a: 
3 
O 
o 
csj 
m 
CNJ 
CM 
CO 
in 
in 
;= 5: in in o 
i n 
CO 
CO 
05 
CO 
in 
CM 
CM 
CO in 
CO 
CO 
CM 
00 
CO 
CO 
CM 
1 ^ 
CM 
CM 
cn 
i n 
in 
CD 
00 i n 
CO in 
00 
CM 
CM 
CD 
CM 
cn 
CM 
in 
CM 
O 
o 
0) 
O) 
c 
re 
O 
a: 
< 
o 
o 
CM 
o 
o 
o 
CM 
o 
CM 
CD 
CM 
csi 
O) 
CO CvJ • ^ 
CO ro o 
CO Csi ^ 
D 
c 
(D 
v> 
o 
c 
(/> 
Q. 
O 
CM 
O O 
CD 
in 
i n o 
V 
i': 
n 
^ • 
O 
o 
CO o 
CD 
O 
O 
CO 
o 
T3 
O 
*•> 
U 
w 
^-
O 
<D 
I . 
(0 
(A 
O 
O) 
(Q 
+ j 
C 
o 
u 
k. 
0 
a. 
3 
« 
3 
< 
o 
o 
M 
CD 
cn CM 
CO 
CO 
CM 
d 
CsJ 
d 
CO 
in 
CM ~ 
CD 
oo 
CO 
d 
00 
CM 
CO 
0) 
c 
re 
<3) 
CM 
CO 
CD 
O 
i n 
CD 
CM 
o 
o 
CD 
O 
CD 
O 
i n CM 
CD 
CD 
CO 
in 
CO 
CO 
in 
CD 
CO 
CD 
o 
CO 
d 
t-~ CD 
CO CM 
CO 
00 
i n 
CO CD 
N- t o 
CM o 
CM in 
o .^ 
c 
re 
o 
o> 
00 
cvi 
<D 
UJ 
s 
< 
on 
C3 
o 
o 
o 
CD 
o 
cn 
o o 
0> 
Cvl 
CM 
CD 
CO 
i n 
CN 
(A 
o 
'u 
</) 
Q u 
^ 
XA 
a 
a 
N 
:3 
t3 
o 
a 
M 
oo 
CO 
eg 
00 ( ^ 
CM i n 
CD T-' 
CM • ^ 
CN CO 
d d 
CD 
o 
Cvl 
d 
CO CM 
T- 00 
CD 
O f 
CN O 
d d 
m 
CO 
o 
CO 
i n 
CM 
Oi 
CM 
CD 
00 
CO 
CO 
O ) CO 
o o 
CD d 
in 
CO 
in o 
o o 
o o 
p^ 
I 
I 
i 
^ );} <Q 
E Z o 
P O £ 
•O B D (U O ^ 
- . = -4. "> 
= a "• 
o Z S 
(I) 
§ * 
ni CQ <'> 
o o b 
8 a '•' 
3 O 
71 
Figure 3.14 Distribution in percentage of area under Masur, Gram and Pease 
(1971-2001) 
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Figure 3.14 indicates that area under Masur has increased more than Gram and 
Peas. Three units of Firozabad, Kannauj and Auraiya have boosted in area of Gram. The 
highest area under Masur has reported in of Etah, Bareilly, Shahjahanpur, Budaun and 
Rampur. The study reveals that wheat and Barley emerged as most favored crops of the 
region and they shared more than 69 per cent of the regions gross cropped area. Maize, 
Rice and Sugarcane were the other two important crops. The study also shows that there 
was a clear shift towards the cultivation of Cereals and Cash crops from pulses. 
3.8 Population 
The western U.P. which covers an area of 79831 sq. km is the developed area of 
Uttar Pradesh. The total population of Western Uttar Pradesh is 61195 thousand with 
density of 767 sq. km. The highest density of population has recorded in Ghaziabad 
(2866 sq. km) and lowest density in Pilibhit (470 sq. km, Tables 3.7). Table 3.8 reveals 
that the growth rate of population was found to be increased more than production during 
all study period in western Uttar Pradesh. During 1971-2001 the growth of population has 
increased to 96.33 per cent which increased from 31343031 to 61536337. The highest 
percentage growth was found 28.64 per cent during 1971-1981 in the study area. The 
highest percentage of growth rate has registered in Moradabad and Jyotiba Phule Nagar 
(398 per cent) in 2001 which increased from 751948 to 3749630. The lowest population 
growth has been recorded in Pilibhit (-32.40) during above said period. 
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Table 3.7 Total Population in western UP (2000-2001) 
Districts 
Saharanpur 
Muzaffarnagar 
Meemt 
Baghpat 
Bulandshahr 
Ghaziabad 
G B N 
Aligarh 
Hathiras 
Mathura 
Agra 
Firozabad 
Mainpuri 
Etah 
Bareilly 
Budaun 
Shall) ahanpur 
Pilibhit 
Bijnor 
Moi-adabad 
JPN 
Ranipur 
Famikhabad 
Kannauj 
Etawah 
Auraiya 
Total 
Area sq 
km 
3689 
4008 
2590 
1321 
4352 
1148 
1442 
3650 
1840 
3340 
4027 
2361 
2760 
4446 
4120 
5168 
4575 
3499 
456! 
3718 
2249 
2367 
2181 
2093 
2311 
2015 
79831 
Total 
Population 
2848152 
3541952 
3499193 
1164388 
2923290 
3289540 
1191263 
2990388 
1333372 
2069578 
3611301 
2045737 
1592875 
2788270 
359870! 
3069245 
2549458 
1643783 
3130586 
3749630 
1499193 
1922450 
1577237 
1385227 
1340031 
1179496 
61536337 
Rural 
Population 
2149291 
2639480 
1545378 
934559 
2238664 
1474I7I 
752615 
2127592 
1071551 
1487493 
2052727 
1430405 
1363625 
2306747 
2427139 
2512290 
2022329 
1350959 
2370268 
2647292 
1130881 
1443286 
1228864 
1156951 
1030789 
1011026 
43906372 
Male 
Population 
1553322 
1893832 
1601578 
630077 
1550326 
1769042 
652819 
1607402 
718930 
1127512 
1961282 
1108668 
859934 
1509199 
1934119 
1666669 
1383408 
876368 
1651908 
2032302 
795228 
1023775 
849800 
744170 
720749 
635762 
32858181 
Female 
Population 
1343541 
1649530 
1395783 
533914 
1362796 
1521544 
549211 
1384884 
617101 
947004 
1659154 
944290 
736784 
1281211 
1684470 
1402757 
1164447 
768815 
1479711 
1778681 
703840 
899964 
720608 
644753 
618122 
544231 
28337146 
Population 
Density 
785 
884 
1157 
881 
669 
2866 
834 
820 
726 
621 
899 
870 
879 
628 
878 
594 
557 
470 
687 
1025 
667 
813 
720 
664 
579 
586 
767 
Source; Calculation based on data from Directorate of census operation 2001, District census Handbook of U.P. Lucknow 
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Table 3.8: Total Population and Population Growth in western UP 
(1971-2001) 
Districts 
Saharanpur 
Muzaffarriagar 
Meerut 
Baghpat 
Bulandshahr 
Ghaziabad 
GEN 
Aligarh 
Hathras 
Mathura 
Agra 
Firozabad 
Mainpuri 
Etah 
Bareilly 
Budaun 
Shahjahanpur 
Pilibhit 
Bijnor 
Moradabad 
JPN 
Rampur 
Farrukhabad 
Kannauj 
Etawah 
Auraiya 
Total 
1971 
2059472 
1801428 
3363649 
-
2074816 
-
-
2113747 
-
1292982 
2319238 
-
1442523 
1568251 
1779630 
1507907 
1644992 
2431587 
1283323 
751948 
-
901650 
1558720 
-
1445197 
-
31343031 
Total Population 
1981 
2673561 
2274487 
2767246 
-
2358270 
1843130 
-
3149406 
-
1971946 
1647664 
-
2574925 
1560447 
2273030 
2852942 
1858692 
1008312 
1939261 
3149406 
-
1178621 
1494137 
-
1742651 
-
40320115 
1991 
2309029 
2842543 
3447912 
-
2849859 
2703933 
-
3295982 
-
1931186 
2751021 
1533054 
1316746 
2244998 
2834616 
2448338 
1987395 
1283103 
2454521 
4121035 
-
1502141 
2440266 
-
2124655 
-
48424324 
2001 
2848152 
3541952 
3499193 
1164388 
2923290 
3289540 
1191263 
2990388 
1333372 
2069578 
3611301 
2045737 
1592875 
2788270 
3598701 
3069245 
2549458 
1643783 
3130586 
3749630 
1499193 
1922450 
1577237 
1385227 
1340031 
1179496 
61536337 
1971-
1981 
29.82 
26.26 
-17.73 
-17.73 
13.66 
-17.73 
13.66 
49 
49 
52.51 
-28.96 
78.5 
78.5 
-0.5 
27.72 
89.2 
12.99 
-95.87 
51.11 
318.83 
318.83 
30.72 
-4.14 
-4.14 
20.58 
20.58 
28.64 
-
Population Growth 
1981-
1991 
-13.63 
24.98 
24.6 
24.6 
20.85 
46.7 
20.85 
4.65 
4.65 
-2.07 
66.96 
-48.86 
-48.86 
43.87 
24.71 
-14.18 
6.92 
179.11 
26.57 
30.85 
30.85 
27.45 
63.32 
63.32 
21.92 
21.92 
20.1 
1991-
2001 
23.35 
24.61 
1.49 
1.49 
2.58 
21.66 
2.58 
-9.27 
-9.27 
7.17 
31.27 
33.44 
20.97 
24.2 
26.96 
25.36 
28.28 
28.11 
27.54 
-9.01 
-9.01 
27.98 
-35.37 
-35.37 
-36.93 
-36.93 
27.08 
1 1971-
2001 
38.3 
96.62 
4.03 
4.03 
40.89 
4.03 
40.89 
41.47 
41.47 
60.06 
55.71 
10.42 
10.42 
77.79 
102.22 
103.54 
54.98 
-32.4 
143.94 
398.66 
398.66 
113.21 
1.19 
1.19 
-7.28 
-7.28 
96.33 
Source: Calculation based on data from Directorate of census operation I97I, 1981,1991and 2001 
District census handbook of U.P. Lucknow 
Note: GBN-Gautam Buddha Nagar, JPN-Jyotiba Phule Nagar, 
- : Districts were bifurcated after 1991 UP to which data are not available 
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Figure 3.15 demonstrate the population density from 1971-2001. This map has been 
demarcated into five grade of very high (more than 1158 sq.km.), high (900-1158 sq.km), 
medium (727-899 sq.km), low (594-726 sq.km) and very low (less than 594 sq.km). The 
very high density of population has been recorded only in one district i.e., Ghaziabad. 
Two districts come under high density of population which includes Moradabad and 
Meerut. These districts are insufficient in foodgrains availability due to high density of 
population. The medium density of population, mostly concentrated in western part of the 
study area which includes ten districts. Low density of population has been observed in 
eight districts with a major concentration in southern pocket of the study area. Five 
districts come under the very low grade of population density which contains Pilibhit, 
Shahjahanpur, Budaun Etawah and Auraiya. 
Figure 3.16 demonstrate the population growth from 1971-2001. This map has 
been demarcated into five grade of very high (more than 143.94 per cent), high (77.79-
143.94 per cent), medium (10.42-77.79 per cent), low (-32.4-10.42 per cent) and very low 
(less than -32.4 per cent). Concentration of population growth with very high category 
has been recorded in the eastern pocket of the region which includes three districts, 
namely, Bijnor, Moradabad and Jyotiba Phule Nagar. Five districts, namely, Rampur, 
Bareilly, Budaun, Etah and Muzaffamagar come under high population growth rate with 
a major concentration in southern pocket of the study area. Low concentration of 
population growth lies in the southern pocket which contains four districts, namely, 
Kannauj, Etawah, Farrukhabad and Auraiya. Very low population growth has been 
demarcated in four districts, namely, Meerut, Ghaziabad, Baghpat and Pilibhit. 
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3.9 Per Capita Income 
Table 3.9 indicates the per capita income of western UP at current prices 
and 1993-1994 prices. It shows that the per capita income of western UP at current prices 
is projected at Rs. 12466 in 2000-2003 compared to Rs. 12066 in 2001-2002 which 
counted less than national average. The per capita income of western UP at 1993-94 
prices is documented at Rs. 7893 in 2002-2003 as compared to 7195 in 2001-02. 
However in real terms per capita income at national level has been estimated at Rs. 10964 
during 2002-2003. Thus it have been evident that the per capita income of the population 
of state is much lower than national average, which is directly affected by the purchasing 
power of the people and moreover domestic production of foodgrains can not provide the 
self sufficiency. 
Table 3.9: Per Capita Income in India and western Uttar Pradesh 
(At Current Prices) 
Western Uttar Pradesh 
India 
(At Constant Prices) 
Western Uttar Pradesh 
India 
1993-1994 
4901 
7698 
4901 
7698 
2001-2002 
12066 
17947 
7195 
10774 
2002-2003 
12466 
18912 
7893 
10964 
Source: Calculation is based on data obtained from Economics and Statistics, State Planning, Institute, 
Lucknow, U.P. 
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CHAPTER - IV 
REGIONAL TREND OF AREA, PRODUCTION AND YIELD OF 
FOODGRAINS AND CASH CROPS 
Food is essential for life. It is one of the most basic needs. According to an 
ancient Hindu script 'all actions stem from food — food depends on food'. Unless 
there is enough food today for all - men, women, young and old, the prospects for 
food security tomorrow are greatly diminished (Singh, R.L., 2003). The basic and 
most important need for human survival is food and clean water. Everyone has the 
right to secure access at all times to safe and nutritious food and clean life with 
dignity (Ekanayake, et.al., 2003). A recent report of the World Food and Agricultural 
Organization (FAO) has revealed that more than 500 million people of the world 
suffer from hunger and starvation, while 30 to 40 per cent of the people in the 
developed world suffer from over eating and over weight. The developed 
industrialized countries like USA, Canada, Britain, West Germany, France, 
Netherland and Newzeland suffer from surplus of foodgrains, while there is scarcity 
and under nutrition in the developing countries. 
In India the production of foodgrains has been steadily increasing from 46 
miUion tonnes in 1950-51 to 137 million tonnes in 1981-82. India has made 
impressive strides on the agriculture front during the last three decades and the credits 
for this success goes to the several million small fanning families than farm and 
economy. Policy support, production strategies, public investment in infrastructure 
research and extension for crop, livestock and fisheries has significantly helped in 
increasing food production and its availability during last 30 years. A study shows 
that foodgrains production has become nearly double from 102 million tormes in 1973 
to nearly 203 million tonnes in 2000. Availability of foodgrains per person has 
increased from 452 gm per capita per day even as the country's population almost 
doubled from 548 million to nearly 1000 million. Increased agricultural productivity 
and rapid industrial growth in the recent years have contributed to a significant 
reduction to the poverty level in India from 55 per cent in 1973 to 26 per cent in 1998 
(Singh, P., 2003). 
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Food security based on food production is one of the major aspects of the agricuhural 
development. Agricultural production in general and food self sufficiency in 
particular is the basic objective of agricultural planning. The achievement of food 
security employs that the level of domestic production is at least adequate to meet the 
basic food requirement of existing population (Mohammed, A., 1995). In this chapter, 
therefore, an attempt has been made to find out the distributional pattern and trends of 
area, production and yield of foodgrains, cereals, pulses and cash crops. 
4.1 FOODGRAINS: TREND AND PATTERN OF DISTRIBUTION 
The data on area, production and yield of foodgrains and their growth 
encompasses of three years moving average during the periods of 1970-73, 1980-83, 
1990-93 and 2000-2003, representing the years of 1972,1982, 1992 and 2002. 
Figure 4.1: Growth rate in area and production of foodgrains in western UP 
(1970-2003) 
352 
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4.1.1 AREA 
Table 4.2 (a) shows the districtwise distributional patterns of area, production 
and yield of foodgrains. The area under foodgrains has slightly decreased from 6034.1 
thousand hectares to 6005.83 thousand hectares with the percentage growth of -0.47 
per cent during 1970-2003 in the study area. During 1982-1992, the area under 
foodgrains has turned down from 6372.91 thousand hectares to 6054.23 thousand 
hectares with the growth rate of -5.00 per cent. Districtwise analysis represents that 
highest area imder foodgrains has rose from 297.43 thousand hectares to 459.88 
thousand hectares in Shahjahanpur, exhibiting an increase of 55 per cent during last 
thirty three years (1970-2003). This district occupies the highest area under foodgrain 
due to large size of land holding and low density of population. The maximum decline 
in area under foodgrains has been registered in Rampur which decreased from 218.71 
83 
thousand hectares in 1972 to 27.68 thousand hectares in 2002 with the growth rate of 
-87.34 per cent (Table 4.2, b). 
Figure 4.2 (a) demonstrates the regional variation of change in area under 
foodgrains during 1970-2003. It has been mapped into five categories of very high 
(above 29.57 per cent), high (-6.37 to 29.57 per cent), mediimi (-42.32 to -6.37 per 
cent), low (-78.27 to -42.32 per cent) and very low (less than -78.27 per cent). Very 
high concentration in growth of area under foodgrains has been recorded in four 
districts, namely, Shahjahanpur, Pilibhit, Bareilly and Budaun which lies in the 
eastern portion of the study area. It is due to the factors of low density of population 
and high productivity. High concentration in growth of area under foodgrains is 
confined in two districts i.e., Muzaffamagar and Etah. Medium concentration of area 
under foodgrains is found distributed throughout the study region with a major 
concentration in western and north eastern portion of the study area which includes 
eleven districts. Southern and western pocket of the study area is confined for the 
lowest concentration in foodgrains which demarcated eight districts, namely, Etawah, 
Auraiya, Kannauj, Meerut, Baghpat, Saharanpur, Ghaziabad and Farrukhabad. Very 
low grade forms only one district i.e., Rampur which lies in the eastern portion of the 
study area. 
4.1.2 PRODUCTION 
A perusal of table 4.2 (a) and (b) depicts that the production of foodgrains has 
gone up fi-om 581.66 lakh quintals in 1972 to 1589.74 lakh quintals in 2002 with a 
growth rate of 173 per cent. The increased in production during 1972-1982 was 69 per 
cent and diuing 1982-1992 it was reduced to 36 per cent. During this period, the 
impact of new agricultural technology was observed like fertilizer consumption 
increased Irom 22 kg per hectares in 1972 to 56 kg per hectares in 1982 followed by 
109 kg per hectares in 1992. Per capita consumption of electricity rose from 47 per 
cent in 1972 to 91 per cent in 1982. Foodgrains production has increased to 173.31 
per cent during 1970-2003, as compared to yield which amounted to 174.60 per cent 
during 1970-2003. The average rate of growth hides the fact that there has been a 
large scale fluctuation in foodgrains production year to year in the region. In the study 
region the production has increased due to increase in productivity. Districtwise 
analysis shows that highest production of foodgrains has been recorded in 
Shahjahanpur with a growth of 438 per cent which rose fi-om 23.76 lakh quintals in 
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Table 4.2 (a): Distribution of Area, Production and Yield of Foodgrains in western UP (1970-2003) 
Districts 
Saharanpur 
Muzaffarnagar 
Meerut 
Baqhpat 
Bulandshahr 
Ghaziabad 
GBN 
Aliqarh 
Hathras 
Mathura 
Agra 
Firozabad 
Mainpurj 
Etah 
Bareilly 
Budaun 
Shahjahanpur 
Pilibhif 
Bijnor 
IVIoradabad 
JPN 
Rampur 
Farrukhabad 
Kannauj 
Etawah 
Auraiya 
Total 
1970-73 
A 
340.4 
248.84 
387.77 
-
430.71 
-
-
481.62 
-
327.98 
360.54 
-
315.89 
355.79 
316.95 
381.46 
297.43 
213.22 
255.04 
474.39 
-
218.71 
312.29 
-
315.13 
-
6034.16 
P 
35.341 
29.92 
46.06 
-
52.59 
-
-
55.39 
-
32.48 
28.97 
-
29.35 
33.07 
25.011 
31.87 
23.56 
18.49 
22.98 
36.59 
-
19.75 
27.62 
-
32.62 
-
581.66 
Y 
1038 
1202 
1188 
-
1221 
-
-
1150 
-
990 
804 
-
929 
929 
789 
835 
792 
867 
901 
771 
-
903 
884 
-
1035 
-
964 
1980-83 
A 
328.62 
239.61 
155.96 
-
257.01 
344.92 
-
532.37 
-
329.45 
343.28 
-
356.54 
407.23 
365.92 
439.02 
407.72 
273.75 
233.86 
474.34 
-
227.94 
314.9 
-
340.47 
-
6372.91 
P 
52.88 
46.63 
47.74 
-
49.24 
65.63 
-
82.73 
-
50.64 
49.17 
-
47.3 
53.19 
48.76 
55.89 
56 
45.79 
32.78 
71.38 
-
40.17 
37.28 
-
51.07 
-
984.27 
Y 
1609 
1946 
3061 
-
1916 
1903 
-
1554 
-
1537 
1432 
-
1327 
1306 
1333 
1273 
1373 
1673 
1402 
1505 
-
1762 
1184 
-
1500 
-
1544 
1990-93 
A 
222.97 
198.78 
194 
-
448.21 
159.98 
-
484.12 
-
258.97 
201.66 
191.87 
241.69 
420.32 
357.71 
499.53 
436.34 
288.51 
191.59 
474.23 
-
236.71 
301.49 
-
245.55 
-
6054.23 
P 
51.89 
53.3 
56.19 
-
107.78 
40.8 
-
99.11 
-
60.99 
41.46 
39.88 
51.33 
77.58 
66.59 
86.9 
94.38 
70.74 
45.87 
103.87 
-
55.22 
62.07 
-
76.04 
-
1341.99 
Y 
2327 
2681 
2896 
-
2405 
2550 
-
2047 
-
2355 
2056 
2078 
2124 
1846 
1862 
1740 
2163 
2452 
2394 
2190 
-
2333 
2059 
-
3097 
-
2217 
2000-03 
A 
198.27 
269.18 
106.8 
65.41 
330.75 
101.18 
115.62 
383.42 
163.39 
287.73 
224.47 
195.99 
251.71 
387.93 
427.14 
500.79 
459.88 
294.23 
172.14 
358.98 
131.92 
27.68 
128.69 
109.7 
179.79 
133.04 
6005.83 
P 
51.13 
53.77 
34.88 
21.75 
99.64 
31.07 
33.76 
105.56 
31.32 
83.8 
61.19 
49.05 
65.24 
95.13 
83.6 
120.51 
126.76 
86.49 
48.48 
94.31 
36 
70.75 
36.97 
39.57 
44.89 
47.12 
1589.74 
Y 
2579 
1998 
3266 
3325 
3013 
3071 
2920 
2753 
1917 
2912 
2726 
2503 
2592 
2452 
1957 
2406 
2756 
2940 
2816 
2627 
2729 
2800 
2873 
3607 
2497 
3542 
2647 
(b): Percentage Growth of Area, Production and Yield of Foodgrains 
Districts 
Saharanpur 
Muzaffarnagar 
Meerut 
Baghpat 
Bulandshatir 
Ghaziabad 
GBN 
Aliqarh 
Hathras 
Mathura 
Agra 
Firozabad 
Mainpuri 
Etah 
Bareilly 
Budaun 
Shahjahanpur 
Pilibhit 
Bijnor 
Moradabad 
JPN 
Rampur 
Farrukhabad 
Kannauj 
Etawah 
Auraiya 
Total 
1970-73 to 1980-83 
A 
-3.46 
-3.71 
-59.78 
-
-40.33 
-
-
10.54 
-
0.45 
-4.79 
-
12.87 
14.46 
15.45 
15.09 
37.08 
28.39 
-8.30 
-0.01 
-
4.22 
0.84 
-
8.04 
-
5.61 
P 
49.63 
55.85 
3.65 
-
-6.37 
-
-
49.36 
-
55.91 
69.73 
-
61.16 
60.84 
94.95 
75.37 
137.69 
147.65 
42.65 
95.08 
-
103.39 
34.97 
-
56.56 
-
69.22 
^ Y 
54.99 
61.85 
157.70 
-
56.91 
-
-
35.12 
-
55.22 
78.26 
-
42.78 
40.52 
68.86 
52.38 
73.39 
92.89 
55.56 
95.10 
-
95.16 
33.86 
-
44.91 
-
60.22 
1980-83 to 1990-93 
A 
-32.15 
-17.04 
24.39 
-
74.39 
-53.62 
-
-9.06 
-
-21.39 
-41.25 
- • 
-32.21 
3.21 
-2.24 
13.78 
7.02 
5.39 
-18.07 
-0.02 
-
3.85 
-4.26 
-
-27.88 
-
-5.00 
P 
-1.87 
14.30 
17.70 
-
118.89 
-37.83 
-
19.80 
-
20.44 
-15.68 
-
8.52 
45.85 
36.57 
55.48 
68.54 
54.49 
39.93 
45.52 
-
37.47 
66.50 
-
48.89 
-
36.34 
Y 
44.62 
37.78 
-5.38 
-
25.51 
34.03 
-
31.74 
-
53.22 
43.54 
-
60.09 
41.31 
39.70 
36.65 
57.48 
46.58 
70.81 
45.55 
-
32.37 
73.90 
-
106.45 
-
43.52 
1990-9310 2000-03 
A 
-11.08 
35.42 
-44.95 
-
-26.21 
-36.75 
-
-20.80 
-
11.11 
11.31 
2.15 
4.15 
-7.71 
19.41 
0.25 
5.39 
1.98 
-10.15 
-24.30 
-
-88.31 
-57.32 
-
-26.78 
-
-0.80 
P 
-1.46 
0.88 
-37.92 
-
-7.55 
-23.85 
-
6.51 
-
37.40 
47.59 
22.99 
27.10 
22.62 
25.54 
38.68 
34.31 
22.26 
5.69 
-9.20 
-
-85.97 
-40.44 
-
-40.97 
-
18.46 
Y 
10.81 
-25.50 
12.76 
-
25.28 
20.41 
-
34.48 
-
23.67 
32.59 
20.41 
22.04 
32.86 
5.14 
38.33 
27.43 
19.89 
17.63 
19.95 
-
20.02 
39.54 
-
-19.37 
-
19.42 
1970-73 to 2000-03 
A 
-41.75 
8.17 
-72.46 
-
-23.21 
-
-
-20.39 
-
-12.27 
-37.74 
-
-20.32 
9.03 
34.77 
31.28 
54.62 
37.99 
-32.50 
-24.33 
-
-87.34 
-58.79 
-
-42.95 
-
-0.47 
P 
44.68 
79.71 
-24.27 
-
89.47 
-
-
90.58 
-
158.00 
111.22 
-
122.28 
187.66 
234.25 
278.13 
438.03 
367.77 
110.97 
157.75 
-
246.76 
33.85 
-
37.61 
-
173.31 
Y 
148.39 
66.13 
174.95 
-
146.73 
-
-
139.39 
-
194.10 
239.25 
-
178.96 
163.83 
148.03 
188.03 
247.97 
238.98 
212.56 
240.61 
-
210.05 
224.82 
. 
141.21 
-
174.60 
Source: Calculation is based on unpublislied data from Directorate Ministry of Agriculture, Deptt. of Statistics and Economics, iucknow, U.P 
Three years moving average of data is taken. 
Noie A: Area (in '000 fiectares) P: Production (in lakh quintals) Y: Yield (in kg/hectare) 
Note GBN-Cautara Buddha Nagar, JPN-Jyotiba Phule Nagar, 
- : Districts were bifurcated after 1991 UP to which data are not available 
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1972 to 126.76 lakh quintals in 2002. Whereas, maximum decline in foodgrains 
production has been found in Meerut with a growth of -24 per cent during 1970-2003, 
declining from 46.06 lakh quintals in 1972 to 34.88 lakh quintals in 2002. This district 
has shortage in production of foodgrains due to lack of area and small size of land 
holdings. 
Figure 4.2 (b) interprets the spatial distribution in growth of foodgrains 
production during 1970-2003. It has been mapped into five grades of very high, high, 
medium, low and very low. Very high concentration of foodgrains production (more 
than 285.3 per cent) has been found in eastern pocket of the study area, including 
Pilibhit and Shahjahanpur. High concentration of foodgrains production (122.28 to 
285.3 per cent) includes nine districts, namely, Jyotiba Phule Nagar, Moradabad, 
Bareilly, Etah and Mathura, Mainpuri, Firozabad, Rampur, Budaim with a major 
concentration in the southern pocket of the study area. Medium grade (44.68 to 
12,2.28 per cent) of foodgrains production is concentrated in northern and western part 
of the study area, including eight districts. Seven districts come under low grade (-
59.16 to 44.68 per cent) of foodgrains production. They are mainly concentrated in 
southern and western pockets. None district come imder very low grade (less than -
59.16 per cent). 
4.1.3 YIELD 
Yield is the main factor that affects the agricultural development. A perusal of 
table 4.2 (a) represents that there is marked variation in per hectare yield of 
foodgrains in the study area. Highest yield in foodgrains has gone up from 964 kg per 
hectares in 1972 to 2647 kg per hectares in 2002. The absolute augment in yield of 
foodgrains was reported during two decades of 1972-1982 and 1982-1992 with a 
growth rate of 60 per cent and 36 per cent respectively. All the study periods have 
recoded positive growth in yield of foodgrains (Table 4.2, b). Highest growth rate in 
yield of foodgrains has been reported that significantly in Shahjahanpur from 789 kg 
per hectares to 1957 kg per hectares during 1972-2002, exhibiting with an increase of 
247 per cent. Whereas maximum turn down in yield of foodgrain has been registered 
in Muzaffamagar with 1202 in 1972 to 1998 in 2002 amounted to 66 per cent during 
said period (1970-2003). 
^6 
Fig. 4.2 
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Figure 4.2 (c) highlights the spatial distribution in growth of yield of 
foodgrains during 1970-2003, which has been arranged into five groups of very high, 
high, medium, low and very low. Very high concentration of yield in foodgrains 
(more than 246.82 per cent) is observed in the eastern part of the region, including 
only one district i.e., Shahjahanpur. Eight districts, namely, Bijnor, Rampur, 
Moradabad, Jyotiba Phule Nagar, Pilibhit, Agra, Farrukhabad and Kannauj form a 
region of high concentration of yield in foodgrains (203.44 to 246.82 per cent). These 
districts lie in the northeast and southeast pockets of the region. The districts having 
medium (160.05 to 203.44 per cent) growth in yield of foodgrains are distributed 
throughout the area with a spatial concentration in the southern pocket of the region 
which demarcated nine districts of the study area. A large part of western Uttar 
Pradesh covered by low level (116.66 to 160.05 per cent) of yield in foodgrain, is 
mainly concentrated in the central and eastern pockets of the study area, including 
seven districts. Very low concentration of yield (less than 116.66 per cent) constitutes 
only one district i.e., Muzaffamagar located in northern portion of the study area. 
Yield is boosted due to increase in the application of modem inputs like fertilizers, 
availability of infrastructure, specially irrigation, markets and road network to the 
farmers. 
Overall analyses show that very high and high concentration of area, 
production and yield is foimd in eastern pocket of the study area. In western portion, 
only Mathura district is found in highest production of foodgrains. The northern and 
western portions are low in foodgrains production because these areas are high 
specialization crops. 
4.2 CEREAL: TREND AND PATTERN OF DISTRIBUTION 
Cereals occupy a major and highly significant position on accoimt of the less 
percentage share of pulse crops. 
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Figure 4.3: Growth rate in area and production of cereals in western UP 
(1970-2003) 
6.34 
152.09 
21.30 
-3.52 
35.40 
18.24 
1680 
A - Area 
P - Production 
• 1972-1982A •1972-1982P •1982-1992A a1982-1992P 
• 1992 - 2002 A B 1992 - 2002 P • 1972 - 2002 A D 1972 - 2002 P 
4.2.1 AREA 
Table 4.3 (a) and (b) shows that area under cereals has increased from 5382.78 
thousand hectares in 1972 to 6529.5 thousand hectares in 2002 with a growth rate of 
21 per cent in the study area. Districtwise analysis shows that highest growth rate in 
area under foodgrains are found in Budaun, amounted to 52 per cent during 1970-
2003 which reported to be increased from 341.4 thousand hectares in 1972 to 518.11 
thousand hectares in 2002. The maximum decline in area under cereals has been 
recorded in Meerut (-71 per cent) which declined from 365.96 thousand hectares in 
1972 to 103.1 thousand hectares in 2002. 
Figure 4.4 (a) illustrates the spatial variation in area under cereals from 1970-
2003 which has been mapped into five categories of very high (more than 50.54), high 
(12.12 to 50.54), medium (-26.3 to 12.12), low (-64.72 to -26.3) and very low (less 
than -64.72). Very high concentration in growth rate of area under cereals is found in 
the western part of the region including three districts, namely, Pilibhit, Shahjahanpur 
and Budaun. Three districts namely, Bareilly, Rampur and Etah form the region of 
high concentration of area in cereals. Medium concentration of area in cereals forms 
a large portion in the southeast and central part of the region which includes fourteen 
districts. Three districts, namely, Saharanpur, Muzaffamagar and Bijnor fall under the 
category of low concentration. Very low concentration in area under cereals 
constitutes Baghpat, Meerut and Ghaziabad. 
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Table 4.3 (a): 
Districts 
Saharanpur 
Muzaffarnagar 
Meerut 
Baghpat 
Bulandstiatir 
Ghaziabad 
GBN 
Aligarh 
Hathras 
Mathura 
Agra 
Firozabad 
Mainpuri 
Etah 
Bareiily 
Budaun 
Shahjahanpur 
Pilibhit 
Bijnor 
Moradabad 
JPN 
Rampur 
Farrukhabad 
Kannauj 
Etawah 
Auraiya 
Total 
Distribution of Area, Production and Yield of Cereals in 
A 
316.7 
236.45 
365.96 
-
408.1 
-
-
456.618 
-
292,63 
281.51 
-
290.33 
327.69 
281.34 
341.4 
257.84 
195.56 
232.98 
343.9 
-
199.09 
280.21 
-
274.47 
-
5382.78 
1970-73 
P 
33.87 
39.03 
43.98 
-
48.48 
-
-
52,64 
-
43,98 
222 
-
26.53 
29.71 
22.44 
27.48 
20.41 
17.16 
21,65 
44.86 
-
18.24 
25.51 
-
26,32 
-
564,49 
Y 
1069 
1651 
1202 
-
1188 
-
-
1153 
-
1503 
789 
-
914 
907 
798 
805 
792 
877 
929 
1304 
-
916 
910 
-
959 
-
1049 
A 
310,79 
219,56 
218,04 
-
322,31 
250,03 
-
443,72 
-
291,96 
286,54 
-
326,16 
335,78 
324,95 
380,96 
315,14 
250,55 
216,21 
454,6 
-
212,94 
280,23 
-
283,31 
-
5723,78 
1980-83 
P 
52,12 
33,21 
46,95 
-
63,92 
47,77 
-
75,5 
-
47,91 
43,03 
-
44,39 
46,59 
45,44 
50,87 
51,83 
44,54 
21,95 
66,6 
-
38,94 
33,96 
-
44,26 
-
899,78 1 
Y 
1677 
1513 
2153 
-
1983 
1911 
-
1702 
-
1641 
1502 
-
1361 
1388 
1398 
1335 
1645 
1778 
1015 
1465 
-
1829 
1212 
-
1562 
-
1572 
A 
210,12 
186,25 
183,25 
-
395,74 
141,16 
-
417,16 
-
244,1 
182,49 
174,97 
222,65 
258,4 
327,91 
460,19 
392,18 
276.5 
179,18 
460,76 
-
228,1 
269,32 
-
311,75 
-
5522,18 
western UP (1970-2003) 
1990-93 
P 
51,07 
52,45 
55,17 
-
39,81 
30,67 
-
93,2 
-
58,81 
38,78 
38.02 
49,25 
70.97 
64,44 
83,97 
91,34 
70,12 
44,44 
102,97 
-
54,65 
58,99 
-
69,17 
-
1218,29 
Y 
2431 
2816 
3011 
-
1006 
2173 
-
2234 
. 
2409 
2125 
2173 
2212 
2747 
1965 
1825 
2329 
2536 
2480 
2235 
-
2396 
2190 
-
2219 
-
2206 1 
2000-03 
A 
190,14 
162,73 
103,1 
63,64 
312,71 
98,27 
111,83 
383,76 
165,13 
301 
249,17 
21,07 
249,49 
394,71 
353,73 
518.11 
389,8 
390,35 
171,48 
358.96 
274,64 
274,64 
217,23 
230,32 
265,47 
278,02 
6529.5 
P 
50,65 
46,72 
34,6 
2,16 
98,24 
30,82 
33,42 
103,45 
43,57 
83,37 
59,3 
48,3 
6,43 
93,48 
82,11 
91,76 
12,52 
86,04 
48.01 
93,02 
35,74 
76,89 
36,08 
38.37 
42.92 
45,03 
1423 
Y 
2664 
2871 
3356 
339 
3142 
3136 
2988 
2696 
2639 
2770 
2380 
22924 
258 
2368 
2321 
1771 
321 
2204 
2800 
2591 
1301 
2800 
1661 
1666 
1617 
1620 
2179 
(b): Percentage Growth of Area, Production and Yield of Cereals 
Districts 
Saharanpur 
Muzaffarnagar 
Meerut 
Baghpat 
Bulandshahr 
Ghaziabad 
GBN 
Aiiqarh 
Hathras 
Mathura 
Agra 
Firozabad 
Mainpuri 
Etah 
Bareiily 
Budaun 
Shahjahanpur 
Pilibhit 
Bijnor 
Moradabad 
JPN 
Rampur 
Fan'ukhabad 
Kannauj 
Etawah 
Auraiya 
Total 
1970-73 to 1980-83 
A 
-1,87 
-7,14 
-40,42 
-
-38,73 
-
-
-2,82 
-
-0,23 
1,79 
-
12,34 
2,47 
15,50 
11,59 
22,22 
28,12 
-7,20 
32,19 
-
6,96 
0,01 
-
3.22 
-
6.34 
P 
53.88 
-14.91 
6.75 
-
-1.46 
-
-
43.43 
-
8,94 
93,83 
-
67,32 
56,82 
102,50 
85,12 
153,94 
159,56 
1,39 
48,46 
-
113,49 
33,12 
-
68,16 
-
59,40 
Y 
56.81 
-8.37 
79.18 
-
60.83 
-
-
47.60 
-
9.19 
90,43 
-
48,94 
53,04 
75.32 
65.89 
107.77 
102.59 
9.25 
12.31 
-
99.60 
33.11 
-
62.91 
-
49.90 1 
1980-83 to 1990-93 
A 
-32.39 
-15,17 
-15,96 
-
-43,54 
22,78 
-
-5,99 
-
-16,39 
-36.31 
-
-31.74 
-23,04 
0,91 
20,80 
24 45 
10,36 
-17,13 
1,36 
-
7,12 
-3,89 
-
10,04 
-
-3,52 
P 
-2,01 
57,93 
17,51 
-
-35,80 
-37,72 
-
23,44 
-
22,75 
-9,88 
-
10,95 
52.33 
41,81 
65.07 
76,23 
57,43 
102,46 
54.61 
-
40,34 
73,70 
-
56,28 
-
Y 
44.93 
86,18 
39,82 
-
13.72 
-49,28 
" 
31.30 
• 
46.82 
41,51 
-
62,53 
97,94 
40,53 
36,65 
41.61 
42,66 
144,30 
52,54 
-
31,02 
80,74 
-
42,02 
-
35,40 1 40,34 | 
1990-93 to 2000-03 
A 
-9,51 
-12,63 
-43,74 
-
121.53 
-75,17 
-
-8,01 
-
23,31 
36,54 
-87,96 
12.05 
52,75 
7,87 
12,59 
-0,61 
41,18 
-4,30 
-22,09 
-
20,40 
-19,34 
-
-14,85 
-
18,24 1 
P 
-0,82 
-10,92 
-37,28 
-
220,31 
-22.58 
-
11,00 
-
41,76 
52,91 
27,04 
-86,94 
31,72 
27,42 
9,28 
-86,29 
22,70 
8,03 
-9,66 
-
40,70 
-38,84 
-
-37,95 
-
16,80 
Y 
9,60 
1,95 
11,47 
-
44,59 
211.77 
-
20.66 
-
14,96 
11,99 
954,96 
-88,35 
-13,77 
18.12 
-2,94 
-86,21 
-13,08 
12,88 
15,96 
-
16.85 
-24,17 
-
-27,13 
-
-1,22 
1970-73 to 2000-03 
A 
-39,96 
-31,18 
-71,83 
-
-23,37 
-
-
-15,96 
-
2,86 
-11,49 
-
-14,07 
20,45 
25,73 
51,76 
51,18 
99,61 
-26,40 
4,38 
-
37,95 
-22,48 
-
-3,28 
-
21,30 
P 
49,54 
19,70 
-21,33 
-
102,64 
-
-
96,52 
-
89.56 
167.12 
-
-75.76 
214.64 
265.91 
233.92 
-38.66 
401.40 
121.76 
107,36 
-
321.55 
41,43 
-
63,07 
-
152.09 
Y 
149,08 
73,93 
179,25 
-
164,45 
-
-
133.83 
-
84,29 
201,79 
-
-71.80 
161,22 
191,03 
120,03 
-59.42 
151,19 
201,29 
98,66 
-
205,58 
82,44 
-
68,60 
-
107,81 
Source: Calculation is based on unpublished data from Directorate Ministry of Agriculture, Deptt, of Statistics and Economics, Lucioiow, U,P 
Three years moving average of data is taken. 
Note: A; Area (in '000 tiectares) P: Production (in lakti quintals) Y: Yield (in kg/tiectare) 
Note: GBN-Gmmm Buddha Nagar, JPN-Jyo(iba Phule Nagar, 
- : Districts were bifurcated after 1991 UP to which data are not available 90 
4.2.2 PRODUCTION 
A perusal of table 4.3 (a) discloses that the production of cereals has been 
reported to be increased from 564.49 lakh quintals in 1972 to 1423 lakh quintals in 
2002 with a growth rate of 152 per cent. During 1972-1982, production of cereals was 
boosted from 564.49 lakh quintals in 1972 to 899.76 lakh quintals in 1982 alongwith a 
growth rate of 59 per cent. The production of cereals has gone up from 899.78 lakh 
quintals in 1982 to 1218.29 lakh quintals in 1992 followed by 1423 lakh quintals in 
2002 with growth rates of 35 per cent and 16 per cent respectively (Table 4.3, b). The 
maximum growth rate in production has been recorded in Pilibhit (401 per cent) that 
significantly rose from 17.16 lakh quintals in 1972 to 86.04 lakh quintals in 2002. 
Figure 4.4 (b) represents the spatial variation in production of cereals among 
districts which has been grouped into five grades of very high (more than 265.91), 
high (151.12 to 265.91), medium (-36.84 tol51.84), low (-74.86 to -36.84) and very 
low (less than -74.86). Very high concentration in production of cereals is mainly 
observed in the eastern portion, including Pilibhit, Rampur and Bareilly. The region 
of high concentration constitutes three districts of Budaun, Etah and Agra. The 
districts having medium concentration in production of cereals constitute seventeen 
districts scattered throughout the study area. Only one district i.e., Shahjahanpur come 
under the grade of low concentration. Firozabad and Mainpuri come under very low 
grade which located in the southern pocket of the study area. 
4.2.3 YIELD 
The yield of the crops varies because of differences in climate, soil type and 
inputs like fertilizers used, irrigation quality of seeds and use of insecticides and 
pesticides (Shaf,i M., 2006). 
Table 4.3 (a) shows that yield of cereals has been reported to be increased 
from 1049 kg per hectares in 1972 to 2179 kg per hectares in 2002 with a growth rate 
of 108 per cent in the study area. Highest growth rate in yield has been reported in 
Rampur which increased from 916 kg per hectares in 1972 to 2800 kg per hectares in 
2002 with a growth rate of 205 per cent. The worse condition in production and yield 
of cereals has been foimd in Mainpuri. Yield has declined from 914 kg per hectare in 
1972 to 258 kg per hectare in 2002 with a grov^h rate of -71 per cent in Mainpuri 
(Table 3, b). 
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Figure 4.4 (c) displays spatial variation in yield of cereals. Only one district 
i.e., Rampur comes under very high (more than 202.24 per cent) concentration in 
yield of cereals. High concentration in yield of cereals (151.19 to 202.24 per cent) 
forms ten districts which scattered throughout the study area. Medium grade (98.66 to 
151.19 per cent) forms six districts, namely, Jyotiba Phule Nagar, Moradabad, 
Budaun, Aligarh, Hathras and Saharanpur. Low concentration in yield (3.94 to 98.66 
per cent) constitutes six districts with a major concentration in southern pocket of the 
study area. Three districts, namely, Firozabad, Shahjahanpur and Mainpuri fall under 
very low yield (less than 3.94 per cent) lying in the southern pocket of the study area. 
Overall analyses show that very high and high concentration of area, production and 
yield of cereals are exhibiting the similar patterns that have been observed in the case 
of foodgrains. 
4.3 WHEAT: TREND AND PATTERN OF DISTRIBUTION 
Wheat is the most significant crop for the diet of the people. In the 1960's 
wheat was the second staple diet after rice but during the 1970's due to increase in 
area, wheat occupied a dominant position. 
Figure 4.5: Percentage share in area and production of wheat under foodgrains 
in western UP (1970-2003) 
4.3.1 AREA 
Wheat has accounted for 58.73 per cent area under foodgrains in western Uttar 
Pradesh in 2002 (Fig.4.5). Table 4.4 (a) exhibits that area in wheat has been increased 
from 2705.65 thousand hectares in 1972 to 3527.29 thousand hectares in 2002. Wheat 
has been found to be decreased only during one decade of 1982-1992 with -2.44 per 
cent. Maximum growth under area of wheat has accounted in Shahjahanpur for 93 per 
cent that significantly increased from 131.07 thousand hectares to 253.34 thousand 
hectares. Minimum growth under area of wheat has accounted in Meerut for -64 per 
93 
cent decreasing from 231.17 thousand hectares in 1972 to 81.77 thousand hectares in 
2002 (Table 4.4, b). Meerut is a highly developed district but records low in wheat 
because farmers give more preference to grow cash crops. 
4.3.2 PRODUCTION 
Wheat production has accounted for 67.50 per cent share among foodgrains in 
the study area in 2002 (Fig.4.5). A perusal of table 4.4 (a) and (b) indicates that 
maximum production of wheat has been reported during all decades of the study 
period. It was 61.66 per cent in 1972-1982, 37 per cent in 1982-1992 and 31 per cent 
in 1992-2002. It has boosted from 368.3 lakh quintals in 1972 to 1073.11 lakh 
quintals in 2002 with the growth rate of 191 per cent. Production of wheat has 
augmented due to rise in area amounting to 30 per cent and yield 123 per cent during 
1970-2003 in western Uttar Pradesh. Districtwise analysis shows that highest decline 
of production have been listed in Meerut with -13 per cent which was 34.27 lakh 
quintals in 1972 to 29.94 lakh quintals in 2002. Whereas, highest production of wheat 
is found in Etah for 262 per cent during the last study period (1970-2003) which 
increased from 17.17 lakh quintals to 62.32 lakh quintals. 
4.3.3 YIELD 
A perusal of table 4.4 (a) shows that the increase in yield was reported 43 per 
cent and 40 per cent during 1972 to 1982 and 1982 to 1992, respectively. 
Significantly, it has increased from 1361 kg per hectares in 1972 to 3042 kg per 
hectares in 2002. Maximum augmented in yield is confined to Moradabad (238 per 
cent) during 1970-2003 that significantly increased from 913 kg per hectares to 3089 
kg per hectares. While, maximum decline in yield has reported in Budaun with 18 per 
cent from 1037 kg per hectares in 1972 to 1222 kg per hectares in 2002 (Table 4.4, b). 
The highest concentration of wheat in western Uttar Pradesh is because of the assured 
availability of irrigation facilities, adequate amount of fertilizer and high yielding 
varieties of seeds. The yield level is also high in the districts of western Uttar Pradesh. 
Figure 4.6 shows districtwise growth of area, production and yield of wheat. It 
has been observed that mostly districts are augmented in production and yield of 
wheat, while area has declining trend. The highest production of wheat has been 
recorded in the districts of Etah, Mathura, Agra, Firozabad, Mainpuri, Shahjahanpur, 
Filibhit, Bijnor, Moradabad and Rampur. These districts also recorded for highest 
yield in the study area. 
Table 4.4 (a): Distribution of Area, Production and Yield of Wheat in western UP (1970-2003) 
Districts 
Satiaranpur 
Muzaffarnagai 
Meerut 
Baghpat 
Bulandshahr 
Ghaziabad 
G6N 
Aligarh 
Hathras 
Mathura 
Agra 
Firozabad 
Mainpuri 
Etah 
Bareilly 
Budaun 
Shahjahanpur 
Pilibhlt 
Biinor 
Moradabad 
JPN 
Rampur 
Farrukhabad 
Kannauj 
Etawah 
Auraiya 
Total 
1970-73 
A 
171.36 
157.64 
231.17 
-
204.55 
-
-
208.46 
-
153.8 
133.79 
-
130.05 
140.43 
125.57 
160.46 
131,07 
90.19 
121.6 
238.36 
-
94.24 
114.87 
-
98.04 
-
2705.65 
P 
19.48 
21.54 
34.27 
-
33.97 
-
-
33.6 
-
20.7 
15.08 
-
14.09 
17.17 
27.83 
16.64 
25.64 
13.5 
10.27 
21.77 
-
17.22 
12.41 
-
13.12 
-
368.3 
Y 
1137 
1366 
1482 
-
1661 
-
-
1612 
-
1346 
1127 
-
1083 
1223 
2216 
1037 
1956 
1497 
845 
913 
-
1827 
1080 
-
1338 
-
1361 
1980-83 
A 
184.18 
162.23 
165.4 
-
144.77 
177.37 
-
214.99 
-
169.56 
131.36 
-
158,16 
155.46 
152,23 
200.36 
185.61 
122.66 
125.23 
256.91 
-
100.54 
131.13 
-
115.43 
-
3053.58 
P 
34.51 
38.16 
26.94 
-
44.57 
34.18 
-
51,29 
-
23,34 
29.02 
-
30,54 
30,35 
25,71 
35,87 
32,78 
21,38 
20,31 
49,31 
-
21,89 
17,03 
-
28,23 
-
595.41 
Y 
1874 
2352 
1629 
-
3079 
1927 
-
2386 
-
1377 
2209 
-
1931 
1952 
1689 
1790 
1766 
1743 
1622 
1919 
-
2177 
1299 
-
2446 
-
1990-93 
A 
129,09 
142,09 
147,26 
-
204,3 
99.27 
-
156.98 
-
164.99 
94.03 
89.29 
113.65 
177.07 
168.74 
258.82 
221.31 
135.52 
118.68 
165.98 
-
113.04 
137.4 
-
141.7 
-
1950 1 2979.21 
P 
32,74 
42,38 
48,79 
-
68,79 
30,94 
-
61,52 
-
47,52 
20,16 
25,82 
29,84 
43,55 
36,34 
58,57 
55.66 
33,17 
28,51 
69,87 
-
30,79 
37,88 
-
14,63 
-
Y 
2536 
2983 
3313 
-
3367 
3117 
-
3919 
-
2880 
2144 
2892 
2626 
2459 
2154 
2263 
2515 
2448 
2402 
4210 
-
2724 
2757 
-
1032 
-
817.47 2744 
2000-03 
A 
117,39 
127,71 
81,77 
55,06 
179,12 
71 
73.29 
212,65 
96.55 
199.63 
133,59 
108,36 
131,13 
208,91 
184.65 
291.15 
253.34 
144,07 
110,24 
196.54 
93,36 
131,17 
75,16 
76.47 
86.8 
88,18 
P 
34,43 
45,01 
29,94 
20,13 
69,28 
25,03 
26.57 
70,93 
31,72 
66,84 
41,87 
30,88 
41,58 
62,32 
49,38 
35,58 
82,35 
44,58 
30,66 
60,71 
28,36 
44,77 
24,75 
24,06 
23,56 
27,82 
3527.29 1 1073.11 
Y 
2933 
3524 
3661 
3656 
3868 
3525 
3625 
3336 
3285 
3348 
3134 
2850 
3171 
2983 
2674 
1222 
3251 
3094 
2781 
3089 
3038 
3413 
3293 
3146 
2714 
3155 
3042 
(b): Percentage Growth of Area, Production and Yield of Wheat 
Districts 
Saharanpur 
Muzaffarnagar 
Meerut 
Baghpat 
Bulandshahr 
Ghaziabad 
GBN 
Aligarh 
Hathras 
Mathura 
Agra 
Firozabad 
Mainpuri 
Etah 
Bareilly 
Budaun 
Shahjahanpur 
Pilibhtt 
Bijnor 
Moradabad 
JPN 
Rampur 
Fan-ukhabad 
Kannauj 
Etawah 
Auraiya 
Total 
1970-73 to 1980-83 
A 
7.48 
2.91 
-28.45 
-
-29.23 
-
-
3.13 
-
10.25 
-1.82 
-
21.61 
10.70 
21.23 
24.87 
41.61 
36.00 
2.99 
7.78 
-
6.69 
14.16 
-
17.74 
-
12.86 
P 
77.16 
77.16 
-21.39 
-
31.20 
-
-
52.65 
-
12.75 
92.44 
-
116.75 
76.76 
-7.62 
115.56 
27.85 
58.37 
97.76 
126.50 
-
27.12 
37.23 
-
115.17 
-
61.66 
Y 
64.82 
72.15 
9.87 
-
85.38 
-
-
48.01 
-
2.27 
96.00 
-
78.23 
59.67 
-23.80 
72.64 
-9.72 
16.45 
92.03 
110.15 
-
19.15 
20.21 
-
82.75 
-
1980-83 to 1990-93 
A 
-29,91 
-12.41 
-10.97 
-
41.12 
-44.03 
-
-26.98 
-
-2.70 
-28.42 
-
-28.14 
13.90 
10.85 
29.18 
19.23 
10.48 
-5.23 
-35.39 
-
12.43 
4.78 
-
22.76 
-
43.24 1 -2.44 
P 
-5,13 
11.06 
81.11 
-
54.34 
-9.48 
-
19,95 
-
103,60 
-30,53 
-
-2,29 
43,49 
41,35 
63,28 
69,80 
55.14 
40,37 
41,70 
-
40,66 
122,43 
-
-48.18 
-
37.30 
Y 
35.36 
26.80 
103.42 
-
9.37 
61.74 
-
64,27 
-
109,24 
-2,95 
-
35.97 
25,98 
27,52 
26.40 
42.41 
1990-93 to 2000-03 
A 
-9.06 
-10.12 
-44.47 
-
-12.33 
-28.48 
-
35.46 
-
21,00 
42,07 
21,36 
15,38 
17,98 
9,43 
12,49 
14,47 
40,42 6,31 
48,12 
119,32 
-
25,10 
112,28 
-
-57,78 
-
40.72 
-7,11 
18,41 
-
16,04 
-45,30 
-
-38,74 
-
18.40 
P 
5.16 
6,21 
-38,63 
-
0,71 
-19,10 
-
15,30 
-
40,66 
107.69 
19.60 
39,34 
43,10 
35,88 
-39.25 
47,95 
34,40 
7,54 
-13.11 
-
45.40 
-34.66 
-
61.04 
-
31.27 
Y 
1970-73 to 2000-03 
A 
15.64 j -31.50 
18.16 
10,51 
-
14,87 
13,11 
-
-14,89 
-
16,25 
46,19 
-1,45 
20.77 
21,29 
24.18 
-46,00 
29,25 
26,42 
15.77 
-26,62 
-
25,31 
19,44 
-
162,89 
-
10.87 
-18,99 
-64,63 
-
-12,43 
-
-
2,01 
-
29,80 
-0,15 
-
0,83 
48,76 
47,05 
81,45 
93,29 
59,74 
-9,34 
-17,54 
-
39,19 
-34,57 
-
-11,46 
-
30.37 
P 
76,75 
108,96 
-12,63 
-
103,94 
-
-
111,10 
-
222,90 
177,65 
-
195,10 
262,96 
77,43 
113,82 
221,18 
230,22 
198,54 
178.87 
-
159.99 
99.44 
-
79.57 
-
191.37 
Y 
158.00 
157,93 
146,99 
-
132,90 
-
-
106,94 
-
148,77 
178,07 
-
192,67 
143.98 
20.66 
17.84 
66.17 
106.72 
229,30 
238,21 
-
86,79 
204,81 
-
102,83 
-
123.50 
Source: Calculation is based on unpublished data from Directorate Ministry of Apiculture, Deptt. of Statistics and Economics, Lucknow, U,P 
Ttiree years moving average of data is taken. 
Note A: Area (in '000 hectares) P: Production (in lakh quintals) Y: Yield (in kg/hectare) 
Note: GBN-Gautam Buddha Nagar, JPN-Jyotiba Phule Nagar, 
- Districts were bifurcated after 1991 UP to which data are not available 
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augmented from 842.24 thousand hectares in 1972 to 1048.49 thousand hectares in 
1982. During 1992-2002, it has been reported for 30 per cent which rose from 
1097.93 thousand hectares to 1427.5 thousand hectares in the study area. Mathura has 
occupied highest area under rice which has gone up from 4.87 thousand hectares in 
1972 to 33.62 thousand hectares in 2002. Rice has occupied highest area in Mathura 
district (Table 6.3) due to highest canals irrigation facilities. Highest decline in area 
has been recorded in Farrukhabad with -52 per cent during said period (1970-2003) 
which has been turned down from 26.04 thousand hectare to 12.51 thousand hectares. 
4.4.2 PRODUCTION 
Percentage of rice production has accounted for 18 per cent among foodgrains 
in 2002 (Fig.4.7). A perusal of table 4.4 (a) and (b) reveals that production of rice has 
gone up from 93.65 lakh quintals in 1972 to 140.02 lakh quintals in 1982 and 
followed by 190.82 lakh quintals in 2002 (Tab 4.9). Districtwise analysis proved that 
the maximum production is confined in Bulandshahr with a growth of 820 per cent 
during 1970-03 from 0.99 lakh quintals to 9.11 lakh quintals. Highest decline in 
production is reported in Rampur which rose from 6.94 lakh quintals in 1972 to 3.15 
lakh quintals in 2002 with a growth rate of-55 per cent. 
4.4.3 YIELD 
A perusal of table 4.4 (a) and (b) exhibits that the yield of rice has augmented 
from 1112 kg per hectare to 2037 kg per hectare with an increase of 83 per cent 
during last study period (Table 4.8). The average yield has accounted highest in 
Mainpuri with 518 per cent that significantly increased from 326 kg per hectares to 
2018 kg per hectares during 1970-2003. Decline of yield has recorded in Rampur (-83 
per cent) which turned down from 1221 kg per hectares to 205 kg per hectares during 
said period (1970-2003). The boost in production of rice mainly reflects 
improvements in the yield levels. 
Figure 4.8 demonstrates that six districts, namely, Bulandshahr, Goutam 
Buddha Nagar, Mathura, Firozabad, Shahjahanpur and Mainpuri are counted for 
highest production in Rice. And the highest area is confined in four districts of 
Bulandshahr, Goutam Buddha Nagar, Mathura and Shahjahanpur. These districts are 
high in rice production due to highest irrigation facilities. 
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Table 4.5 (a): Distribution of Area, 
Districts 
Saharanpur 
Muzaffarnagar 
Meerut 
Baqhpat 
Bulandshahr 
Ghaziabad 
GBN 
Aliqarti 
Hathras 
Mathura 
Agra 
Firozabad 
Mainpuri 
Etah 
Bareilly 
Budaun 
Shahjahanpur 
Pllibhit 
Bijnor 
Moradabad 
JPN 
Rampur 
Farrukhabad 
Kannauj 
Etawah 
Auraiya 
Total 
A 
90.95 
44.37 
25.75 
-
8.6 
-
-
14.43 
-
4.87 
2.3 
-
39.52 
21.83 
102.37 
33.24 
34.35 
92.63 
91.96 
91.15 
-
56.84 
26.04 
-
61.04 
-
842.24 
1970-73 
P 
12.03 
5.71 
3.39 
-
0.99 
-
-
1.34 
-
0.52 
0.25 
-
1.29 
2.75 
10.29 
3.42 
7.86 
9.31 
10.61 
7.7 
-
6.94 
2.63 
-
6.62 
-
93.65 
Y 
1323 
1287 
1317 
-
1151 
-
-
929 
-
1068 
1087 
-
326 
1260 
1005 
1029 
2288 
1005 
1154 
845 
-
1221 
1010 
-
1085 
-
1112 
Production and Yield of Rice in 
A 
93.58 
40.93 
16.65 
-
9.7 
9.27 
-
13.14 
-
3.16 
t.54 
-
58.58 
26.55 
122.9 
40.27 
125.27 
123.44 
82.8 
103.58 
-
77.56 
31.34 
-
68.23 
-
1048.49 
1980-83 
P 
14.47 
6.15 
2.22 
-
1.14 
0.86 
-
1.35 
-
0.35 
0.16 
-
5.72 
2.42 
15.8 
4.22 
16.9 
22.67 
8.16 
12.71 
-
13.28 
3.22 
-
8.22 
-
140.02 
Y 
1546 
1503 
1333 
-
1175 
928 
-
1027 
-
1108 
1039 
-
976 
911 
1286 
1048 
1349 
1837 
986 
1227 
-
1712 
1027 
-
1205 
-
1335 
A 
66.99 
43.73 
13.62 
-
6.94 
9.86 
-
11.57 
-
7.54 
0.27 
12.62 
50.22 
32.15 
133.84 
57.45 
147.03 
138,6 
59.05 
112.48 
-
103.39 
18.51 
-
72.07 
-
1097.93 
western UP (1970-2003) 
1990-93 
P 
16.74 
9.01 
2.88 
-
1.43 
2.07 
-
1.91 
-
2.15 
0.04 
2.73 
8.94 
5.49 
25.85 
9.25 
34.2 
36.7 
15.74 
25.6 
-
22.78 
5.2 
-
14.34 
-
243.05 
Y 
2499 
2060 
2115 
-
2061 
2099 
-
1651 
-
2851 
1481 
2163 
1780 
1708 
1931 
1610 
2326 
2648 
2666 
2276 
-
2203 
2809 
-
1990 
-
2214 
A 
46.8 
33.05 
18.08 
4.9 
41.64 
12.14 
12.64 
31.47 
11.38 
33.62 
1.25 
8.21 
61.51 
44.36 
159.62 
88.29 
185.2 
145.78 
61.11 
122.55 
27.56 
153.45 
12.51 
19.9 
44.84 
45.69 
1427.55 
2000-03 
P 
15.04 
8 
4.01 
1.19 
9.11 
4.49 
2.9 
5.98 
1.91 
6.68 
0.22 
3.15 
12.41 
7.11 
31.14 
13.59 
41.93 
41.36 
17.33 
27.94 
6.25 
3.15 
2.58 
3.77 
9.71 
9.87 
290.82 
Y 
3214 
2421 
2218 
2429 
2188 
3699 
2294 
1900 
1678 
1987 
1760 
3837 
2018 
1603 
1951 
1539 
2264 
2837 
2836 
2280 
2268 
205 
2062 
1894 
2165 
2160 
2037 
(b): Percentage Growth of Area, 
Districts 
Saharanpur 
Muzaffarnagar 
Meerut 
Baghpat 
Bulandshahr 
Ghaziabad 
GBN 
Aligarh 
Hathras 
Mathura 
Agra 
Firozabad 
Mainpuri 
Etah 
Bareilly 
Budaun 
Shahjahanpur 
Pilibhit 
Bijnor 
Moradabad 
JPN 
Rampur 
Farrukhabad 
Kannauj 
Etawah 
Auraiya 
Total 
j 1970-73 to 1980-83 
A 
2.89 
-7.75 
-35.34 
-
12.79 
-
-
-8.94 
-
-35.11 
-33.04 
-
48.23 
21.62 
20.05 
21.15 
264.69 
33.26 
-9.96 
13.64 
-
36.45 
20.35 
-
11,78 
-
24.49 
P 
20.28 
7.71 
-34.51 
-
15.15 
-
-
0.75 
-
-32.69 
-36.00 
-
343.41 
-12.00 
53.55 
23.39 
115,01 
143,50 
-23,09 
65,06 
-
91,35 
22,43 
-
24,17 
-
49.51 
Y 
16,90 
16.76 
1,28 
-
2,09 
-
-
10.64 
-
3,73 
-4,42 
-
199.14 
-27.64 
27.90 
1.85 
-41.04 
82.72 
-14.58 
45.26 
-
40.23 
1.73 
-
11.08 
-
20.10 
Production and Yield of 
1980-83 to 1990-93 
A 
-28.41 
6.84 
-18.20 
-
-28.45 
6.36 
-
-11.95 
-
138.61 
-82.47 
-
-14.27 
21.09 
8.90 
42.66 
17.37 
1228 
-28.68 
8.59 
-
33.30 
-40.94 
-
5.63 
-
4.72 
P 
15.69 
46.50 
29.73 
-
25.44 
140.70 
-
41.48 
-
514.29 
-75.00 
-
56.29 
126.86 
63.61 
119.19 
102.37 
61.89 
92.89 
101.42 
-
71.54 
61.49 
-
74.45 
-
73.58 
Y 
61.61 
37.12 
58.59 
-
.75.32 
126.29 
-
60.68 
-
157.45 
42.59 
-
82.31 
87.34 
50.23 
53.65 
72.42 
44.18 
170.47 
85.48 
-
28.68 
173.43 
-
65.16 
-
65.77 
Rice 
1 1990-93 to 2000-03 
A 
-30.14 
-24.42 
32.75 
-
500.00 
23.12 
-
172.00 
-
345.89 
362.96 
-34.94 
22.48 
37.98 
19.26 
53.68 
25.96 
5.18 
3.49 
8.95 
-
48.42 
-32.41 
-
-37.78 
-
30.02 
P 
-10.16 
-11.21 
39.24 
-
537.06 
116.91 
-
213.09 
-
210.70 
450.00 
15.38 
38.81 
29.51 
20.46 
46.92 
22.60 
12.70 
10.10 
9.14 
-
-86.17 
-50.38 
-
-32.29 
-
19.65 
Y 
28.60 
17.48 
4.89 
-
6.18 
76.17 
-
15.11 
-
-30.32 
18.80 
77.36 
13.34 
-6.14 
1.01 
-4.40 
-2.67 
7.15 
6.39 
0.17 
-
-90.68 
-26.59 
-
8.83 
-
-7.97 
1970-73 to 2000-03 
A 
-48.54 
-25.51 
-29.79 
-
384.19 
-
-
118.09 
-
590.35 
-45.65 
-
55.64 
103.21 
55.92 
165.61 
439.16 
57.38 
-33.55 
34.45 
-
169.97 
-51.96 
-
-26.54 
-
69.49 
P 
25.02 
40.11 
18.29 
-
820.20 
-
-
346.27 
-
1184.62 
-12.00 
-
862.02 
158.55 
202.62 
297.37 
433.46 
344.25 
63.34 
262.86 
-
-54.61 
-1.90 
-
46.68 
-
210.54 
Y 
142.96 
88.09 
68.47 
-
90.05 
-
-
104.63 
-
86.08 
61.92 
-
518.09 
27.23 
94.08 
49,60 
-1,06 
182,28 
145.79 
169,89 
-
-83,19 
104.20 
-
99.67 
-
83.21 
Source: Calculation is based on unpublistied data from Directorate Ministry of Agriculture, Deptt. of Statistics and Economics, Lucknow, U.P 
Three years moving average of data is taken. 
Note: A: Area (in '000 tiectares) P: Production (in lakh quintals) Y: Yield (in kg/hectare) 
Nore GB.V-Giiiitatn Buddha Nagar. iPN-Jyotiba Phule Nagar, 
• : Districts were bifurcated after 1991 UP to v^tiicti data are not available 
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Figure 4.8; Districtwise growth rate in area and production of rice (1970-2003) 
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Domestic production is a major source of total availability of rice and wheat. It 
is due to effect of HYVs, technology supported by infrastructure and price policy, the 
region has made rapid progress in production of wheat and rice. Expansion of area 
which contributed to the growth before the green revolution was less significant in the 
post sixties when bulk of growth came from increase in yield. This was due to capital 
investment in agriculture especially in irrigation. There has been marked increase in 
the level of irrigation, consumption of fertilizer, area under HYVs and consumption of 
energy in both wheat and rice. 
4.5 BARLEY: TREND AND PATTERN OF DISTRIBUTION 
Barley resembles wheat in general appearance and manner of growth. Barley 
grows on scanty moisture supply, light and sandy soils are best suited for barely. It is 
a winter crop and is sown in October and November. The harvesting season begins in 
March and ends by the middle of April (Mamoria, C.B., 1953). Barley occupies a 
very significant position in food items in western Uttar Pradesh. Its position in terms 
of area acceptance was significantly very high during the 1970's. But due to the 
inception of High Yielding Varieties in wheat, area under barley reduced 
tremendously. 
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Figure 4.9: Percentage share in area and production of barley under foodgrains 
in western UP (1970-2003) 
4.5.1 AREA 
The percentage share of area under barley has been reported about 2 per cent 
among foodgrains in 2002 (Fig.4.9). Table 4.6 (a) and (b) discloses that the 
expansion of area under barley has declined with a growth rate of -44 per cent 
insignificantly, from 225.09 thousand hectares in 1972 to 125.03 thousand hectare in 
2002. It has recorded highest in Muzaffamagar with 113 per cent which gone up from 
0.43 thousand hectares to 0.92 thousand hectares during 1970-2003. A heavy decrease 
in area under barley has reported in Saharanpur (-94 per cent) decreasing from 2.18 
thousand hectares to 0.11 thousand hectares during said period (1970-2003). 
4.5.2 PRODUCTION 
A perusal of table 4.6 (a) and (b) shows that the production of barley has gone 
up to 96 per cent that significantly rose from 19.32 lakh quintals to 37.93 lakh 
quintals during the last study period (1970-200). During first two decades of study 
period growth rate of production has been increased from 19.32 lakh quintals to 30.76 
lakh quintals during 1972-1982 and 30.76 lakh quintals to 41.16 lakh quintals during 
1982-1992. Maximum decline in producfion of barley has been decreased from 41.16 
lakh quintals to 37.93 lakh quintals during the study period (1970-2003). Districtwise 
variation in production of barley shows that the highest production has been recorded 
in Muzaffamagar which rose from 0.01 lakh quintals to 0.21 lakh quintals during last 
study period (1970-2003) with a growth rate of 2000 per cent. Whereas, it has been 
registered a decline in Rampur (from 0.68 lakh quintals to 0.01 lakh quintals during 
1970-2003. 
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4.5.3 YIELD 
The increase in production of barley is due to a substantial increase in yield 
which rose from 858 kg per hectares to 3034 kg per hectares during 1970-2003 in the 
study area. Highest increase yield of barley has been recorded in Muzaffamagar with 
a growth rate of 881 per cent that significantly rose from 233 kg per hectares to 2283 
kg per hectare during 1970-2003, while, it has declined in Bareilly which declined 
from 4324 kg per hectares in 1972 to 2000 kg peer hectares in 2002. It is interesting to 
note that the area, production and yield are reported highest in Muzaffamagar (Table 
4.6, a and b). 
4.6 MAIZE: TREND AND PATTERN OF DISTRIBUTION 
Maize also called Indian com is one of the most easily grown crop. It is grown 
with the pulses and oil seeds. It requires frequent high temperature and much more 
summer rain than wheat at regular intervals. It prefers fertile soil moderately loam. 
The climate for its growth is one with a summer of 4/4 to 6 months long without frost, 
the middle portion hot both in day and night (Mamoria, C.B., 1953). 
Figure 4.10: Percentage share in area and production of maize under 
foodgrains in western UP (1970-2003) 
14.00 
Maize 
A-AREA 
P-Producfion 
4.6.1 AREA 
Percentage share of area under maize has been registered about 6 per cent 
among foodgrains in 2002 (Fig.4.10). Table 4.7 (a) and (b) reveals that the area under 
maize has declined with a growth rate of -49 per cent which declined from 758.24 
thousand hectares in 1972 to 380.25 thousand hectares in 2002. Maximum declined 
in area under maize has stated in Rampur with growth rate of -97 per cent that 
insignificantly decreased from 28.38 thousand hectares to 0.93 thousand hectares, 
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Table 4.7 (a): Distribution of Area, Production and Yield of IVIaize in western UP (1970-2003) 
Districts 
Saharanpur 
Muzaffarnagar 
Meerut 
Bagtipat 
Bulandshahr 
Ghaziabad 
GBN 
Aligarli 
Hattiras 
Mathura 
Agra 
Firozabad 
Mainpuri 
Etah 
Bareiliy 
Budaun 
Stiahjahanpur 
Pilibhit 
Bijnor 
Moradabad . 
JPN 
Rampur 
Farrukhabad 
Kannauj 
Etawah 
Auraiya 
Total 
A 
40.46 
28.73 
82.43 
-
119.64 
-
-
87.92 
-
12.14 
3.46 
-
50.59 
59.62 
18.5 
47.01 
8.68 
4.44 
8.03 
46.16 
-
28.38 
79.81 
-
32.24 
-
758.24 
1970-73 
P 
1.87 
1.69 
5.58 
-
10.58 
-
-
6.7 
-
0.52 
0.15 
-
4.07 
3.99 
0.91 
2.93 
0.44 
0.22 
0.41 
2.3 
-
1.68 
6.74 
-
1.64 
-
52.42 
Y 
462 
588 
677 
-
884 
-
-
762 
-
428 
434 
-
805 
669 
492 
623 
507 
495 
511 
498 
-
592 
845 
-
509 
-
691 
A 
29.63 
17.76 
31.16 
-
63.93 
92.55 
-
54.69 
-
4.52 
1.36 
-
39.28 
46.19 
10.25 
33.56 
5.4 
2.63 
3.16 
28.6 
-
16.98 
77.07 
-
23.4 
-
582.12 
1980-83 
P 
2.91 
1.71 
3,46 
-
9.3 
14.16 
-
4.04 
-
0.24 
0.08 
-
1.97 
3.89 
0.57 
2.5 
0.26 
0.2 
0.32 
1,95 
-
1.47 
5.66 
-
1.28 
-
55.97 
Y 
982 
963 
1110 
-
1455 
1530 
-
739 
-
531 
588 
-
502 
842 
556 
745 
481 
760 
1013 
682 
-
866 
734 
-
547 
-
961 
A 
12.38 
10,6 
20,11 
-
133,81 
29,47 
-
36.32 
-
1.97 
0.2 
9.4 
35.08 
57.49 
2.41 
25.7 
5.53 
1.55 
0,43 
15,06 
-
2.74 
72.41 
-
22.79 
-
495.45 
1990-93 
P 
1.41 
0.83 
3.17 
-
24.65 
6.46 
-
7.92 
-
0.17 
0.03 
1.4 
7.02 
9.06 
0.23 
2.81 
0.55 
0.16 
0.04 
1.52 
-
0.23 
12.44 
-
3.61 
-
83.71 
Y 
1139 
783 
1576 
-
1842 
2192 
-
2181 
-
863 
1500 
1489 
2001 
1576 
954 
1093 
995 
1032 
930 
1009 
-
839 
1718 
-
1584 
-
1690 
A 
7.78 
1,02 
2,8 
0,78 
72,47 
5.03 
10.53 
35.81 
5.52 
0.62 
0.28 
8.55 
34.45 
57.4 
0.39 
15.81 
2.96 
0.33 
1.07 
2.61 
3.48 
0.93 
41.1 
48.86 
7.27 
12.4 
380.25 
2000-03 
P 
1.13 
0.15 
0.53 
0.16 
14.48 
0.83 
1.88 
6,87 
0,98 
0,11 
0,04 
1,61 
6,63 
9,25 
0,05 
2,26 
0,44 
0,04 
0,09 
0,34 
0,57 
0,03 
7,64 
9,49 
1,48 
2.65 
69.73 
Y 
1452 
1471 
1893 
2051 
1998 
1650 
1785 
1918 
1775 
1774 
1429 
1883 
1925 
1611 
1282 
1429 
1486 
1212 
841 
1303 
1638 
323 
1859 
1942 
2036 
2137 
1834 1 
(b): Percentage Growth of Area, 
Districts 
Saharanpur 
Muzaffarnagar 
Meerut 
Baqhpat 
Bulandshahr 
Ghaziabad 
GBN 
Aliqarh 
Hatbras 
Mathura 
Agra 
Firozabad 
Mainpuri 
Etah 
Bareiliy 
Budaun 
Shahjahanpur 
Pilibhit 
Bijnor 
Moradabad 
JPN 
Rampur 
Fan-ul<habad 
Kannauj 
Etawah 
Auraiya 
Total 
1970-73 to 1980-83 
A 
-26.77 
-38.18 
-62.20 
-
-46.56 
-
-
-37.80 
-
-62.77 
-60.69 
-
-22.36 
-22.53 
-44.59 
-28.61 
-37.79 
-40.77 
-60.65 
-38.04 
-
-40.17 
-3.43 
-
-27.42 
-
-23.23 
P 
55.61 
1.18 
-37.99 
-
-12.10 
-
-
-39.70 
-
-53,85 
-46.67 
-
-51.60 
-2.51 
-37.36 
-14.68 
-40.91 
-9.09 
-21.95 
-15.22 
-
-12.50 
-16.02 
-
-21.95 
-
Y 
112.49 
63,68 
64.03 
-
64.50 
-
-
-3.06 
-
23,96 
35,69 
-
-37,66 
25,84 
13,05 
19,52 
-5,02 
53,47 
98,33 
36,84 
-
46.25 
-13.04 
-
7.53 
-
6.77 1 39.08 
Production and Yield of Maize 
1980-83 to 1990-93 
A 
-58.22 
-40.32 
-35.46 
-
109.31 
-68.16 
-
-33.59 
-
-56.42 
-85.29 
-
-10.69 
24,46 
-76,49 
-23,42 
2,41 
-41,06 
-86,39 
-47.34 
-
-83,86 
-6,05 
-
-2,61 
-
P 
-51,55 
-51,46 
-8,38 
-
165,05 
-54,38 
-
96,04 
-
-29,17 
-62,50 
-
256,35 
132,90 
-59,65 
12,40 
111,54 
-20,00 
-87,50 
-22.05 
-
-84.35 
119.79 
-
182.03 
-
-14.89 I 49.56 
Y 
15.97 
-18.68 
41.96 
-
26,63 
43,27 
-
195,19 
-
62,52 
155,00 
-
299,01 
87,13 
71,62 
46,78 
106,57 
35,74 
-8,14 
48,03 
-
-3,04 
133,93 
-
189.58 
-
75.73 
1990-93 to 2000-03 
A 
-37.16 
-90.38 
-86.08 
-
-45.84 
-82.93 
-
-1.40 
-
-68.53 
40.00 
-9.04 
-1.80 
-0.16 
-83.82 
-38.48 
-46.47 
-78,71 
148.84 
-82,67 
-
-66,06 
-43,24 
-
-68,10 
-
-23.25 
P 
-19,86 
-81,93 
-83.28 
-
-41.26 
-87.15 
-
-13.26 
-
-35.29 
33.33 
15.00 
-5.56 
2.10 
-78.26 
-19.57 
-20.00 
-75.00 
125.00 
-77.63 
-
-86.96 
-38.59 
-
-59.00 
-
-16.70 
Y 
27.53 
87.81 
20,08 
-
8.46 
-24.72 
-
-12.02 
-
105.60 
-4.76 
26,43 
-3.83 
2.26 
34.34 
30,74 
49.46 
17,42 
-9,58 
29,07 
-
-61,57 
8,20 
_ 
28.52 
-
8.54 
1970-73 to 2000-03 
A 
-80.77 
-96,45 
-96,60 
-
-39.43 
-
-
-59.27 
-
-94.89 
-91.91 
-
-31.90 
-3.72 
-97.89 
-66.37 
-65.90 
-92.57 
-86.67 
-94.35 
-
-96.72 
-48.50 
-
-77.45 
-
-49.85 1 
P 
-39.57 
-91.12 
-90.50 
-
36.86 
-
-
2.54 
-
-78.85 
-73.33 
-
62.90 
131.83 
-94.51 
-22.87 
0.00 
-81.82 
-78.05 
-85.22 
-
-98.21 
13.35 
-
-9.76 
-
33.02 
Y 
214.26 
150.00 
179.62 
-
125.94 
-
-
151.75 
-
314.21 
229.52 
-
139.22 
140.80 
160.64 
129.35 
193.24 
144.63 
64.74 
161.44 
-
-45.51 
120.11 
-
300.20 
-
165.25 
Source: Calculation is based on unpublished data from Directorate Ministry of Agriculture, Deptt. of Statistics and Economics, Liicloiow, U.P 
Three years moving average of data is taken. 
Note: A: Area (in '000 hectares) P: Production (in lalch quintals) Y: Yield (in kg/hectare) 
Note: GBN-Gautain Buddha Nagar, JPN-Jyotiba Phule Nagar, 
- : Districts were bifurcated after 1991 UP to which data are not available 
104 
4.7 PULSES: TREND AND PATTERN OF DISTRIBUTION 
Pulses are the most significant portion of a balanced diet. It is the important 
source of the dietary protein for the vast majority of population in India. They are also 
rich source of energy, minerals and certain vitamins. Besides these nutritional values, 
they are also restoring from atmosphere properties of soil by virtues of their deep and 
well spread root system. In western U.P. pulses are the most neglected crop because 
of the much lower productivity as compared to wheat and rice and other dominant 
crops in study area like cash crops. 
Figure 4.12: Percentage share area and production of pulses under foodgrains 
in western UP 
A - Area 
P - Production 
4.7.1 AREA 
Area under pulses has shared about 5 per cent among foodgrains in the study 
area in 2002 (Figure 4.12). Table 4.8 (a) and (b) discloses that the area under pulses 
has turned down to -39 per cent that insignificantly declined fi-om 545.54 thousand 
hectares to 329.54 thousand hectares during 1970-2003. But it has slightly, increased 
fi-om 545.54 thousand hectares in 1972 to 687 thousand hectare in 1982. Highest 
growth rate in area under pulses is confined in Aligarh to 10 per cent which increased 
from 25 thousand hectares in 1972 to 27.52 thousand hectares in 2002. But very much 
decline in area under pulses has found in Meerut which declined from 21.8 thousand 
hectares in 1972 to 3.7 thousand hectares in 2002. The area under pulses has been 
replaced by other crops like wheat and rice. 
105 
Table 4.8. (a): Distribution of Area, 
Districts 
Saharanpur 
Muzaffamagar 
Meerut 
Baghpal 
Bulandshatir 
Ghaziabad 
GBN 
Aligarti 
Hathras 
Mathura 
Agra 
Firozabad 
Malnpuri 
Etah 
Bareil/y 
Budaun 
Stiatijahanpur 
Pilibhit 
Bijnor 
Moradabad . 
JPN 
Rampur 
Farrukhabad 
Kannauj 
Etawah 
Auraiya 
Total 
A 
23.7 
12.39 
21.8 
-
22.6 
-
-
25 
-
34.34 
79.02 
-
25.55 
28.1 
35.61 
40.05 
39.58 
, 17.66 
22.05 
25.74 
-
19.61 
32.08 
-
40.66 
-
545.54 
1970-73 
P 
1.46 
0.88 
2.07 
-
3.11 
-
-
2.74 
-
4.4 
6.77 
-
2.8 
3.36 
2.56 
4.38 
3.14 
1.33 
1.33 
2.2 
-
1.5 
3.1 
-
6.87 
" 
54.00 1 
Y 
616 
710 
950 
-
1376 
-
-
1096 
-
1281 
857 
-
1096 
1196 
719 
1094 
793 
753 
603 
855 
-
765 
966 
-
1690 
-
990 
Production and Yield of Pulses in western UP (1970-2003) 
A 
17.83 
10.05 
10.46 
-
27.67 
11.95 
-
90.32 
-
34.32 
56.74 
-
30.38 
71.44 
40.97 
58.09 
59.21 
23.2 
17.68 
19.74 
-
14.99 
34.67 
-
57.29 
687 
687.00 
1980-83 
P 
0.75 
0.51 
0.79 
-
2.1 
1.08 
-
7.23 
-
2.73 
6.3 
-
2.9 
8.48 
3.32 
5.01 
4.16 
1.25 
1 
1.45 
-
1.22 
3.31 
-
6.8 
60.39 
60.39 
Y 
421 
507 
755 
-
759 
904 
-
800 
-
795 
1110 
-
955 
1187 
810 
862 
703 
539 
566 
735 
-
814 
955 
-
1187 
-
879 
A 
12.84 
12.53 
10.75 
-
32.46 
8.57 
-
66.96 
-
14.95 
19.17 
16.89 
19.1 
58.48 
33.12 
39.33 
44.16 
12 
12.4 
13.47 
-
8.6 
33.83 
-
55.155 
-
524.77 
1990-93 
P 
081 
0.85 
1.05 
-
3.1 
0.99 
-
6.09 
-
1.18 
2.35 
1.85 
2.08 
6.92 
2.14 
2.93 
3.04 
0.62 
0.76 
0.9 
-
0.57 
2.94 
-
6.87 
48.04 
48.04 
Y 
631 
678 
977 
-
955 
1155 
-
909 
-
789 
1226 
1095 
1089 
1183 
646 
745 
688 
517 
613 
668 
-
663 
869 
-
1246 
915 
A 
8.13 
6.45 
3.7 
1.76 
18.03 
3.05 
3.98 
27.52 
11.88 
8.75 
14 
9.15 
14.39 
24.32 
27.45 
29.27 
15.41 
6.35 
12.61 
9.58 
3.62 
6.69 
9.2 
13.44 
17.404 
23.404 
329.54 
2000-03 
P 
0.47 
0.37 
0.27 
0.12 
1.01 
0.24 
0.33 
2.1 
0.85 
0.43 
1.88 
0.74 
0.89 
1.64 
1.48 
2.83 
1.46 
0.48 
0.47 
1.28 
0.26 
0.66 
0.89 
1.19 
1.97 
2.08 
26.39 1 
Y 
578 
574 
730 
682 
560 
787 
829 
763 
715 
491 
1343 
809 
618 
674 
539 
967 
947 
756 
373 
1336 
718 
987 
967 
885 
1132 
889 
801 
(b): Percentage Growth of Area, 
Districts 
Saharanpur 
Muzaffamagar 
Meerut 
Baghpat 
Bulandshatir 
Ghaziabad 
GBN 
Aligarh 
Hathras 
Mathura 
Agra 
Firozabad • 
Mainpuri 
Etah 
Bareilly 
Budaun 
Shahjahanpur 
Pilibhit 
Bijnor 
Moradabad 
JPN 
Rampur 
Farrukhabad 
Kannauj 
Etawah 
Auraiya 
Total 
1970-73 to 1980-83 
A 
-24.77 
-18.89 
-52.02 
-
22.43 
-
-
261.28 
. 
-0.06 
-28.20 
-
18.90 
154.23 
15.05 
45.04 
49.60 
31.37 
-19.82 
-23.31 
-
-23.56 
8.07 
. 
40.90 
-
25.93 
P 1 Y 
-48.63 
-42.05 
-61.84 
-
-32.48 
-
-
163.87 
-
-37.95 
-6.94 
-
3.57 
152.38 
29.69 
14.38 
32.48 
-6.02 
-24.81 
-34.09 
-
-18.67 
6,77 
-
-1.02 
-
11.83 
-31.72 
-28.55 
-20.46 
-
-44.85 
-
-
-26.96 
-
-37.92 
29.60 
-
-12.89 
-0.73 
12.72 
-21.14 
-11.44 
-28.46 
-6.23 
-14.06 
-
6.40 
-1.20 
-
-29.75 
-
-11.19 
Production and Yield of Pulses 
1980-83 to 1990-93 
A 
-27.99 
24.68 
2.77 
-
17.31 
-28.28 
-
-25.86 
-
-56.44 
-66.21 
-
-37.13 
-18.14 
-19.16 
-32.29 
-25.42 
-48.28 
-29.86 
-31.76 
-
-42.63 
-2.42 
-
-3.73 
-
-23.61 
P 
8.00 
66.67 
32.91 
-
47.62 
-8.33 
-
-15.77 
-
-56.78 
-62.70 
-
-28.28 
-18.40 
-35.54 
-41.52 
-26.92 
-50.40 
-24.00 
-37.93 
-
-53.28 
-11.18 
-
1.03 
-
-20.45 
Y 
49.97 
33.68 
29.33 
-
25.84 
27.82 
-
13.62 
-
-0.77 
10.41 
-
14.08 
-0.31 
-20.26 
-13.62 
-2.02 
-4.11 
8.36 
-9.04 
-
-18.56 
-8.97 
-
4.94 
-
4.14 
1990-9310 2000-03 
A 
-36.68 
-48.52 
-65.58 
-
-44.45 
-64.41 
-
-58.90 
-
-41.47 
-26.97 
-45.83 
-24.66 
-58.41 
-17.12 
-25.58 
-65.10 
-47.08 
1.69 
-28.88 
-
-22,21 
-72.81 
-
-68.45 
-
-37.20 
P 
-41.98 
-56.47 
-74.29 
-
-67.42 
-75.76 
-
-65.52 
-
-63.56 
-20.00 
-60.00 
-57.21 
-76.30 
-30,84 
-3.41 
-51.97 
-22.58 
-38.16 
42.22 
-
15.79 
-69.73 
-
-71,32 
-
-45.07 
Y 
-8.36 
-15.44 
-25.29 
-
-41.34 
-31.88 
-
-16.10 
-
-37.74 
9.54 
-26.16 
-43.21 
-43.01 
-16.56 
29.78 
37.63 
46.30 
-39.19 
99,97 
-
48,85 
11,32 
-
-9.12 
-
-12.52 
1970-7310 2000-03 
A 
-65.70 
-47.94 
-83.03 
-
-20.22 
-
-
10.08 
-
-74.52 
-82.28 
-
-43.68 
-13.45 
-22.91 
-26.92 
-61.07 
-64.04 
-42.81 
-62.78 
-
-65.88 
-71.32 
-
-57.20 
-
-39.59 
P 
-67.81 
-57.95 
-86.96 
-
-67.52 
-
-
-23.36 
-
-90.23 
-72.23 
-
-68.21 
-51.19 
-42.19 
-35.39 
-53.50 
-63.91 
-64.66 
-41,82 
-
-56,00 
-71.29 
-
-71.32 
-
-51.13 
Y 
-6.16 
-19.23 
-23.15 
-
-59.29 
-
-
-30.38 
-
-61.65 
56.74 
-
-43.56 
-43.60 
-25.00 
-11.59 
19.43 
0.37 
-38,21 
56.33 
-
28.97 
0.11 
-
-33.01 
-
-19.10 
Source: Calculation is based on unpublished data from Directorate Ministry of Agriculture, Deptt, of Statistics and Economics, Lucknow, U.P 
Three years moving average of data is taken. 
Note A: Area (in '000 hectares) P: Production (in lakh quintals) Y: Yield (in kg/hectare) 
Note: GBN-Gaiilaiii Buddha Nagar. JPN-Jyotiba Phule Nagar, 
- : Districts were bifurcated after 1991 UP to which data are not available 
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Figure 4.13 (a) demonstrates that the spatial variation in area under pulses has 
been categorized into five grades of very high, high, medium, low and very low. 
Very high concentration (more than -9.92 per cent) in growth rate of area under pulses 
has been reported in western portion of the study area including two districts, namely, 
Aligarh and Hathras. Five districts form a high concentration region (-36.7 to -9.92 
per cent) in area under pulses which lies in southern portion of the region, namely, 
Bareilly, Budaun, Bulandshahr, Goutam Buddha Nagar and Etah. Medium 
concentration in growth rate of area under pulses (-63.7 to -36.81 per cent) form 
thirteen districts which lies in the southeast and northeast part of the study area. Two 
districts, namely, Mathura and Saharanpur form low concentration region of area 
under pulses (-80.59 to -63.7 per cent). Four districts come under very lowest 
concentration region in area (less than -80.59 per cent) including Baghpat, Ghaziabad, 
Meerut and Agra. 
4.7.2 PRODUCTION 
Pulses piroduction has shared about only 1 per cent among foodgrain in 2002 
which was 9 per cent in 1972 in the study area (Fig.4.12). A perusal of Table 8 (a) 
and (b) represents that the production of pulses has decreased from 54 lakh quintals to 
26.39 lakh quintals with a percentage growth of-51 during 1970-2003. In 1972-82, it 
has also reported to be boosted from 54 lakh quintals to 60.39 lakh quintals with a 
growth rate of 11 per cent (Table 4.14). The production in Aligarh (-23 per cent) 
slightly, decreased from 2.74 lakh quintals in 1972 to 2.1 lakh quintals in 2002, while 
in Muzaffamagar from 0.88 lakh quintals to 0.37 lakh quintals with a decline of -57 
per cent. 
Figure 4.13 (b) explain the spatial distribution in pulses production which has 
been mapped into five grades of very high, high, medium, low and very low. Very 
high grade of pulses production (more than -34.57 per cent) concentrated in western 
part of the region including two districts of Aligarh and Hathras. Highest 
concentration of pulses production (-52.62 to -34.57 per cent) delineates five districts, 
namely, Jyotiba Phule Nagar, Badaun, Bareilly, Etah and Moradabad. Twelve districts 
come under the category of medium grade (-70.67 to -52.62 per cent) that are 
scattered throughout the study area. Northeast and southern portion of the study area 
form low grade (-88.72 to -70.67 per cent) which demarcated six districts of the study 
area. Very low concentration of pulses production (less than -88.72 per cent) lie in the 
eastern pocket of the study area which includes only one district i.e., Mathura. 
107 
WESTERN UTTAR PRADESH 
GROWTH IN AREA,PRODUCTION 
AND YIELD OF PULSES 
(1970-2003) 
(a) AREA 
•til Pricviititfv •: 
Fig. 4.13 
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4.7.3 YIELD 
Table 4.8 (a) and (b) shows that yield of pulses has decreased from 990 kg per 
hectares to 801 kg per hectares during 1970-2003. Maximum yield is reported in 
Moradabad with 56 per cent, significantly improved from 855 kg per hectares to 1336 
kg per hectares during 1970-03. But highest decline in yield is observed in Mathura 
with -61 per cent which decreased from 1281 kg per hectare to in 1972 to 491 kg per 
hectare in 2002. 
Figure 4.13 (c) designates that very high concentration of yield in pulses 
(more than 35.77 per cent) form three districts, namely, Moradabad, Jyotiba Phule 
Nagar and Agra. Seven districts, namely, Saharanpur, Pilibhit, Budaun, Shahjahanpur, 
Rampur, Farrukhabad and Kannauj lie in high grade of yield (-11.19 to 33.77 per 
cent). Medium grade (-31.89 to -11.19 per cent) form seven districts with major 
concentration in western portion of the study area including Muzaffamagar, Meerut, 
Ghaziabad, Aligarh, Bareilly and Hathras. Eight districts lie in the category of Low 
grade (-59.29 to -31.89 per cent) with major concentration in the southern pocket of 
the study area. Very low grade (less than -59.29 per cent) constitutes only one district 
i.e., Mathura in the eastern portion of the study area. 
4.7.1Grain 
Gram is one of the most important crops among pulses in western Uttar 
Pradesh. It grows on sandy to loam soil and is a good source of protein. 
Figure 4.14: Districtwise growth rate area and production of Gram (1970-2003) 
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Table 4.9 (a) discloses that gram has lost more area which decreased from 
517.8 thousand hectares to 33.07 thousand hectares during 1970-2003. Production 
also has declined from 42.94 lakh quintals in 1972 to 4.45 lakh quintals in 2002 (-89 
per cent). But yield has reported to be increased with 62 per cent which rose from 829 
kg per hectares to 1342 Kg per hectares during 1970-2003. Table 4.9 (b) depicts that 
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Table 4.9 (a): Distribution of Area, Production and Yield of Gram in western UP (1970-2003) 
Dislricts 
Saharanpur 
Muzaffarnagar 
Meerut 
Baqhpat 
Buiandshahr 
Ghaziabad 
GBN 
Aligarh 
Hathras 
Malhura 
Agra 
Firozabad 
Mainpuri 
Etah 
Bareiily 
Budaun 
Shahjahanpur 
Pilibhit 
Bijnor 
Moradabad 
JPN 
Rampur 
Faraikhabad 
Kannauj 
Etawah 
Auraiya 
Total 
A 
22.97 
12.77 
22.64 
-
22.66 
-
-
23.6 
-
29.12 
56.78 
-
2235 
21.05 
90.13 
23.57 
26.29 
20.03 
32.89 
16,58 
-
18.72 
25.51 
-
30.14 
-
51.81 
1970-73 
P 
1.16 
1 
2.13 
-
2.37 
-
-
3.06 
-
3.59 
3.61 
-
2.02 
2.52 
1.81 
1.25 
1.93 
0.26 
2.29 
1.14 
-
1.3 
1.54 
-
9.96 
-
42.94 
Y 
505 
783 
941 
-
1046 
-
-
1297 
-
1233 
636 
-
904 
1197 
201 
530 
734 
130 
696 
688 
-
694 
604 
-
3305 
-
829 1 
A 
5.12 
3.53 
3.93 
-
7.2 
2.83 
-
16.88 
-
12.02 
30.11 
-
16.31 
17.11 
15.12 
28.26 
26.92 
6.86 
6.25 
7.34 
-
6.78 
20.44 
-
26.78 
-
259.79 
1980-83 
P 
0.16 
0.14 
0.3 
-
0.59 
0.24 
-
1.67 
-
1.15 
2.88 
-
1.4 
1.82 
0.96 
2.45 
1.99 
0.34 
0.31 
0.6 
-
0.4 
1.91 
-
3.13 
-
22.44 
Y 
313 
397 
763 
-
819 
848 
-
989 
-
957 
956 
-
858 
1064 
635 
867 
739 
496 
496 
817 
-
590 
934 
-
1169 
-
864 
A 
0.5 
0.87 
1.75 
-
6.94 
0.75 
-
6.18 
-
2.02 
10.22 
7.1 
6.27 
13.57 
3.94 
9.22 
11.18 
0.5 
1.59 
1.82 
-
0.78 
14.42 
-
21.7 
-
121.32 
1990-93 
P 
0.06 
0.11 
0.23 
-
0.88 
0.1 
-
0.93 
-
0.22 
1.98 
0.76 
0.74 
1.69 
0.29 
1.18 
1.04 
0.09 
0.1 
0.09 
-
0.05 
4.5 
-
2.65 
-
17.69 
Y 
1200 
1264 
1314 
-
1268 
1333 
-
1505 
-
1089 
1937 
1070 
1180 
1245 
736 
1280 
930 
1800 
629 
495 
-
641 
3121 
-
1221 
-
1458 
A 
0.05 
0.19 
0.17 
0.14 
0.39 
0.01 
0.06 
0.11 
0.53 
0.23 
9.07 
2.2 
1.33 
4.11 
0.1 
0.43 
0.59 
0.02 
0.22 
0.09 
0 
0.07 
1.93 
2.06 
4.28 
4.69 
33.07 
2000-03 
P 
0.005 
0.01 
0.01 
0.01 
0.03 
0.001 
0.005 
0.02 
0.05 
0.21 
1.02 
0.22 
0.14 
0.45 
0.009 
0.03 
0.05 
0.001 
0.02 
0.008 
0 
0.006 
0.24 
0.26 
0.62 
1.03 
4.455 
Y 
1000 
526 
588 
714 
769 
1000 
833 
1818 
943 
9130 
1125 
1000 
1053 
1095 
900 
698 
847 
500 
909 
889 
0 
857 
1244 
1262 
1449 
2196 
1347 
(b): Percentage Growth of Area, Production and Yield of Gram 
Disthcls 
Saharanpur 
Muzaffarnagar 
Meerut 
Bagtipat 
Buiandshahr 
Ghaziabad 
GBN 
Aligarh 
Hathras 
Mathura 
Agra 
Firozabad 
Mainpuri 
Etah 
Bareiily 
Budaun 
Shahjahanpur. 
Pilibhit 
Bijnor 
Moradabad 
JPN 
Rampur 
Famjkhabad 
Kannauj 
Etawah 
Auraiya 
Total 
1970-73 to 1980-83 
A 
-77.71 
-72.36 
-82.64 
-
-68.23 
-
-
-28.47 
-
-58.72 
-46.97 
-
-27.02 
-18.72 
-83.22 
19.90 
2.40 
-65.75 
-81.00 
-55.73 
-
-63.78 
-19.87 
-
-11.15 
-
-49.83 
P 
-86.21 
-86.00 
-85.92 
-
-75.11 
-
-
-45.42 
-
-67.97 
-20.22 
-
-30.69 
-27.78 
-46.96 
96.00 
3.11 
30.77 
-86.46 
-47.37 
-
-69.23 
24.03 
-
-68.57 
-
-47.74 
Y 
-38.12 
-49.35 
-18.86 
-
-21.65 
-
-
-23.70 
-
-22.39 
50.44 
-
-5.03 
-11.15 
216.16 
63.47 
0.70 
281.82 
-28.76 
18,89 
-
-15.04 
54.79 
-
-64.63 
-
4.16 
1980-83 to 1990-93 
A 
-90.23 
-75.35 
-55.47 
-
-3.61 
-73.50 
-
-63.39 
-
-83.19 
-66.06 
-
-61.56 
-20.69 
-73.94 
-67.37 
-58.47 
-92.71 
-74.56 
-75.20 
-
-88.50 
-29.45 
-
-18.97 
-
-53.30 
P 
-62.50 
-21,43 
-23,33 
-
49,15 
-58.33 
-
-44.31 
-
-80.87 
-31,25 
-
-47.14 
-7.14 
-69.79 
-51.84 
-47.74 
-73.53 
-67.74 
-85.00 
-
-87.50 
135.60 
-
-15.34 
-
-21.17 
Y 
284.00 
218.80 
72.17 
-
54.74 
57.22 
-
52.11 
-
13.84 
102.55 
-
37,50 
17.08 
15,93 
47,62 
25,84 
263.18 
26.80 
-39.51 
-
8.65 
233,96 
-
4,48 
-
68.81 
1990-9310 2000-03 
A 
-90,00 
-78.16 
-90.29 
-
-94,38 
-98,67 
-
-98,22 
-
-11,25 
-69,01 
-78,79 
-69,71 
-97,46 
-95.34 
-94.72 
-96.00 
-86.16 
-95.05 
-
-91.03 
-86.62 
-
-80,28 
-
-72.74 
P 
-91,67 
-90.91 
-95.65 
-
-96.59 
-99.00 
-
-97.85 
-
-4.55 
-48.48 
-71.05 
-81.08 
-73.37 
-96.90 
-97,46 
-95,19 
-98.89 
-80.00 
-91.11 
-
-88.00 
-94,67 
-
-76,60 
-
-74.82 
Y 
-16,67 
-58,37 
-55.24 
-
-39.34 
-25,00 
-
20.82 
-
738.34 
-41.95 
-6.58 
-10.81 
-12.08 
22.28 
-45.49 
-8.90 
-72.22 
44.55 
79.75 
-
33,71 
-60,15 
-
18,62 
-
-7.61 1 
1970-73 to 2000-03 
A 
-99,78 
-98.51 
-99.25 
-
-98.28 
-
-
-99.53 
-
-99.21 
-84.03 
-
-94.05 
-80.48 
-99.89 
-98.18 
-97.76 
-99.90 
-99.33 
-99,46 
-
-99,63 
-92,43 
-
-85.80 
-
-93.61 
P 
-99,57 
-99.00 
-99.53 
-
-98.73 
-
-
-99,35 
-
-94.15 
-71,75 
-
-93,07 
-82,14 
-99.50 
-97,60 
-97.41 
-99.62 
-99.13 
-99,30 
-
-99,54 
-84,42 
-
-93.78 
-
-89.63 
Y 
98,02 
-32.79 
-37.48 
-
-26,45 
-
-
40,23 
-
640,61 
76,88 
-
16,47 
-8,54 
348,16 
31,55 
15.44 
285,19 
30,57 
29,28 
-
23,43 
105,99 
-
-56,16 
-
62.45 
Source Calculation is based on unpublished data from Directorate Ministn' of Agriculture, Deptt. of Statistics and Economics, Lucknow, U.P 
Three years moving average of data is taken. 
Note: A: Area (in '000 hectares) P: Production (in lakh quintals) Y: Yield (in kg/hectare) 
Note: GBN-Gauiam Buddha Nagar, JPN-Jyotiba Phule Nagar, 
- : Districts were bifurcated after 1991 UP to which data are not available 
all districts are counted for negative growth in gram during all study period. 
Districtwise analysis shows that the maximum area under this crop is presented in 
Agra, insignificantly decreased from 56.78 thousand hectares to 9.07 thousand 
hectares, while lowest is stated in Pilibhit with 20.03 thousand hectares to 0.02 
thousand hectares during 1970-2003. The highest production and yield of gram has 
affirmed in Auraiya with 1.03 lakh quintals and 2196 kg per hectare, respectively in 
2002 (Table 4.16). But lowest production is listed in Pilibhit with 0.26 lakh quintals in 
1972 to 0.001 lakh quintals in 2002 with a growth rate of-99 per cent. 
Figure 4.14 demonstrates the growth of area, production and yield of Gram, 
which indicates that only yield has boosted in some districts. Otherwise area and 
production has declined in all districts of the study area. Highest yield is found in 
three districts, namely, Mathura, Bareilly and Pilibhit. Production and area have been 
registered for negative growth in all districts of the study area during 1970-2003. 
4.7.2 Pegeon Pea (Arhar) 
Arhar is an important crop which provides a rich protein food. Table 4.10 (a) 
demonstrates the maximum decrease in area, production and yield in arhar registering 
from 130.7 thousand hectares, 17.86 lakh quintals and 1366 kg per hectares in 1972 to 
75.9 thousand hectares, 7.03 lakh quintals and 915 kg per hectares in 2002 in the 
study area, respectively. Table 4.10 (b) illustrates the growth rates of arhar registering 
a decrease in area (-41 per cent), production (-61 per cent) and yield (-33 per cent) 
during the last thirty three years (1970-03). Area has registered an increase only 
during one decade 1982-1992 from 85.96 thousand hectares to 95.97 thousand 
hectares with 12 per cent. Yield has also registered an increase during one decade 
1972-82 which augmented from 1366 kg per hectares to 1591 kg per hectares with a 
growth rate of 16. All districts of the study area have recorded for negative growth 
rate in area, production and yield during all study period. 
Figure 4.15: Districtwise growth rate area and production of Arhar (1970-2003) 
' Districts^ ^ 
A - Area, P - Production, Y - Yield 
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Table 4.10 (a): Distribution of Area, Production and Yield of Arhar in western UP (1970-2003) 
Districts 
Saharanpur 
Muzaffarnagar 
Meerut 
Baghpat 
Bulandshahr 
Ghaziabad 
GBN 
Aligarh 
Hathras 
Mattiura 
Apra 
Firozabad 
Mainpuri 
Etah 
Bareilly 
Budaun 
Shahjahanpur 
Pilibhit 
Bijnor 
Moradabad 
JPN 
Rampur 
Farrukhabad 
Kannauj 
Etawah 
Auraiya 
Total 
A 
0.13 
0.06 
0.93 
-
2.77 
-
-
5.05 
-
6.01 
21.01 
-
7.95 
9.58 
8.02 
1.34 
16.85 
8.68 
9.95 
2.99 
-
4.31 
7.78 
-
17.29 
-
130.7 
1970-73 
P 
0.01 
0.01 
0.04 
-
0.53 
_ 
-
0.52 
-
1.04 
2.85 
-
1.57 
1.15 
1 
0.17 
1.62 
1.27 
1.24 
0.38 
-
0.53 
1.16 
-
2.77 
-
17.86 
Y 
769 
1667 
430 
-
1913 
-
-
1030 
-
1730 
1356 
-
1975 
1200 
1247 
1269 
961 
1463 
1246 
1271 
-
1230 
1491 
-
1602 
-
1366 
A 
0,23 
0.34 
0.61 
-
4 
0.76 
-
10.48 
-
4.03 
11.01 
-
3.15 
5.96 
5.51 
5.7 
5,09 
1.65 
1.67 
2,19 
-
2.35 
3.8 
-
17.43 
-
85.96 1 
1980-83 
P 
0.01 
0.02 
0.04 
-
0.43 
0.06 
-
0.89 
-
0.37 
2.2 
-
0.81 
0.95 
1.5 
1.05 
1,3 
0.45 
0.36 
0.38 
-
0.1 
0.93 
-
1.83 
-
13.68 
Y 
435 
588 
656 
-
1075 
789 
-
849 
-
918 
1998 
-
2571 
1594 
2722 
1842 
2554 
2727 
2156 
1735 
-
426 
2447 
-
1050 
-
1591 
A 
0.09 
0.31 
1.44 
-
10.62 
2.21 
-
24.41 
-
5,19 
5.82 
2.77 
3.13 
6.85 
2.71 
2.63 
4.56 
0.98 
0.7 
1.58 
-
0.81 
6.29 
-
12.87 
-
95.97 
1990-93 
P 
0.009 
0.02 
0.13 
-
1.001 
0.2 
-
2.44 
-
0.49 
0.82 
0.26 
0.29 
0.64 
0.26 
0.21 
0.44 
0.11 
0.05 
0.11 
-
0.05 
0.7 
-
1.71 
-
9.94 
Y 
1000 
645 
903 
-
943 
905 
-
1000 
-
944 
1409 
939 
927 
934 
959 
798 
965 
1122 
714 
696 
-
617 
1113 
-
1329 
-
1036 
A 
0.01 
0.11 
0.83 
0.68 
8.45 
1.54 
3.06 
17.51 
6.64 
4.31 
4.71 
1.19 
1,45 
5.89 
0.42 
1.54 
0.3 
0.21 
0.17 
0.83 
0.48 
0,42 
1.75 
2.63 
3.85 
7.92 
76.9 
2000-03 
P 
0 
0.009 
0.07 
o.oa 
1.05 
0.13 
0.23 
1.46 
0.57 
0.35 
0.65 
0.08 
0.2 
0.41 
0.03 
0.13 
0.06 
0.01 
0,01 
0,08 
0.05 
0.04 
0.2 
0.28 
0,4 
0,46 
70.39 
Y 
0 
818 
843 
1176 
1243 
844 
752 
834 
858 
812 
1380 
672 
1379 
696 
714 
844 
2000 
476 
588 
964 
1042 
952 
1143 
1065 
1039 
581 
915 
(b): Percentage Growth of Area, Production and Yield of Arhar 
Districts 
Saharanpur 
(Wuzaffarnagar 
Meerut 
Baghpat 
Bulandshahr 
Ghaziabad 
GBN 
Aligarh 
Hathras 
Mathura 
Agra 
Firozabad 
Mainpuri 
Etah 
Bareilly 
Budaun 
Shahjahanpur 
Pilibhit 
Bijnor 
Moradabad 
JPN 
Rampur 
Farrukhabad 
Kannauj 
Etawah 
Auraiya 
Total 
j 1970-73 to 1980-83 
A 
76,92 
466.67 
-34.41 
-
44.40 
-
-
107.52 
-
-32.95 
-47.60 
-
-60.38 
-37.79 
-31.30 
325.37 
-69.79 
-80.99 
-83.22 
-26.76 
-
-45.48 
-51.16 
-
0.81 
-
-34.23 
P 
0.00 
100,00 
0,00 
-
-18.87 
-
-
71,15 
-
-64.42 
-22.81 
-
-48.41 
-17.39 
50.00 
517.65 
-19.75 
-64.57 
-70.97 
0.00 
-
-81.13 
-19.83 
-
-33.94 
-
-23.40 
Y 
-43.48 
-64.71 
52.46 
-
-43.82 
-
-17.53 
-
-46.94 
47.30 
-
30.21 
32.78 
118.33 
45.20 
165.65 
86,40 
72,98 
36,53 
-
-65.40 
64.14 
-
-34.47 
-
16,46 
1980-83 to 1990-93 
A 
-60.87 
-8.82 
136.07 
-
165.50 
190.79 
-
132.92 
-
28.78 
-47.14 
-
-0.63 
14.93 
-50.82 
-53.86 
-10.41 
-40.61 
-58,08 
-27.85 
-
-65.53 
65.53 
-
-26.16 
-
11.64 
P 
-10.00 
0.00 
225.00 
-
132,79 
233,33 
-
174,16 
-
32.43 
-62,73 
-
-64.20 
-32.63 
-82.67 
-80.00 
-66.15 
-75.56 
-86.11 
-71.05 
-
-50.00 
-24.73 
-
-6.56 
-
-27.34 
Y 
130.00 
9.68 
37.67 
-
-12.32 
14.63 
-
17.70 
-
2.83 
-29.49 
-
-63.97 
-41.38 
-64.76 
-56.65 
-62.22 
-58,84 
-66,87 
-59,88 
-
45.06 
-54,53 
-
26,55 
-
-34.92 
1990-93 to 2000-03 
A 
-88,89 
-64.52 
-42,36 
-
-20,43 
-30.32 
-
-28.27 
-
-16.96 
-19.07 
-57.04 
-53.67 
-14.01 
-84.50 
-41.44 
-93.42 
-78.57 
-75.71 
-47.47 
-
-48.15 
-72.18 
-
-70.09 
-
-19.87 
P 
-100.00 
-55.00 
-46.15 
-
4.90 
-35.00 
-
-40.16 
-
-28.57 
-20.73 
-69.23 
-31.03 
-35.94 
-88.46 
-38.10 
-86.36 
-90.91 
-80.00 
-27.27 
-
-20,00 
-71,43 
-
-76.61 
-
-29.19 
Y 
-100,00 
26,82 
-6,58 
-
31,83 
-6.72 
-
-16,58 
-
-13,99 
-2,05 
-28,38 
48,87 
-25,50 
-25.55 
5.72 
107,27 
-57.58 
-17,65 
38,44 
-
54.29 
2,69 
-
-21,80 
-
-11.62 
1970-73 to 2000-03 
A 
-92.31 
83,33 
-10.75 
-
205.05 
-
-
246.73 
-
-28,29 
-77,58 
-
-81.76 
-38,52 
-94,76 
14.93 
-98.22 
-97.58 
-98,29 
-72,24 
-
-90.26 
-77.51 
-
-77.73 
-
-41.16 
P 
-100,00 
-10,00 
75.00 
-
98.11 
-
-
180.77 
-
-66.35 
-77.19 
-
-87.26 
-64.35 
-97.00 
-23.53 
-96.30 
-99.21 
-99,19 
-78,95 
-
-92.45 
-82,76 
-
-85.56 
-
-60.59 
Y 
-100,00 
-50,91 
96,08 
-
-35,06 
-
-
-19,02 
-
-53.07 
1.74 
-
-30.16 
-42.01 
-42,71 
-33.46 
108.02 
-67,45 
-52.80 
-24,16 
-
-22,55 
-23.35 
-
-35,15 
-
-33.01 
Source: Calculation is based on unpublistied data from Directorate Ministry of Agriculture, Deptt, of Statistics and Economics, Lucknow, U,P 
Three years moving average of data is taken. 
Note: A: Area (in '000 tiectares) P: Production (in lakti quintals) Y: Yield (In kg/tiedare) 
Note GBN-Oautatn Buddha Nagar, JPN-Jyoliba Phule Nagar, 
- : Districts w^re bifurcated after 1991 UP to wtiicti data are not available 
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The maximum area under arhar is found in Aligarh, significantly increased 
from 5.05 thousand hectares in 1972 to 17.51 thousand hectares in 2002 with a growth 
rate of 247 per cent. The highest growth rates of production in arhar has registered in 
Aligarh which reported an increase from 0.52 lakh quintals to 1.46 lakh quintals with 
a growth rate of 181 per cent during 1970-2003. 
Figure 4.15 shows that four districts namely Meerut, Baghpat, Ghaziabad and 
Shahjahanpur are counted for highest yield of arhar. Five districts of Muzaffamagar, 
Bulandshahr, Goutam Buddha Nagar, Aligarh and Hathras come under the category 
of highest production during 1970-2003. 
4.7.3 Peas 
Peas are grown well on loam or clayey soil and it is a second most important 
crop in pulses in western UP. The area and production of peas has decreased from 
255.06 thousand hectares and 23.03 lakh quintals in 1972 to 27.16 thousand hectares, 
4.03 lakh quintals in 2002. But the yield has registered an increase with a growth rate 
of 64.37 per cent from 903 kg per hectares to 1484 kg per hectares. The absolute 
increase in production has augmented from 9.47 lakh quintals to 12.64 lakh quintals 
during 1982-1992. Production increased due to increase in yield from 896 kg per 
hectares in 1982 to 1478 kg per hectares in 1992 (Table 4.11, a and b). 
Figure 4.16 shows that only one district i.e., Budaun has the highest area and 
production of peas. The four districts of the study area, namely, Bareilly, Budaun, 
Etawah and Auraiya are counted for highest yield of peas during 1970-2003. 
Figure 4.16: Districtwise growth rate in area, production and yield of Pease 
(1970-2003) 
600.00 
500.00 
400.00 
o 300.00 5 
2> 200.00 
S 100.00 
0.00 JJ—JJSJ. 
A- Area, P - Production, Y- Yield 
Districts 
lA - P 
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Table 4.11 (a): Distribution of Area, Production and Yield of Peas in western UP (1970 
Districts 
Saharanpur 
Muzaffarnagar 
Meerut 
Baghpat 
Bulandshahr 
Ghaziabad 
GBN 
Aligarh 
Hathras 
Mathura 
Agra 
Firozabad 
Mainpuri 
Etah 
Bareilly 
Budaun 
Shahjatianpur 
Pilibhit 
Bijnor 
Moradabad 
JPN 
Rampur 
Farrukhabad 
Kannauj 
Etawah 
Auraiya 
Total I 
A 
3.24 
6.32 
24.36 
-
27.73 
-
-
36.29 
-
17.04 
14.1 
-
16.62 
28.31 
7.62 
1.34 
19.15 
11.14 
11.15 
1.66 
-
1.6 
8.66 
-
18.73 
-
255.06 
1970-73 
P 
0.1 
0.34 
2.09 
-
3.11 
-
-
4.65 
-
1.83 
1.16 
-
1.21 
2.82 
0.39 
0.1 
1.93 
0.81 
0.91 
0,13 1 
0.12 
0.6 
-
0.73 
-
23.03 
Y 
309 
538 
858 
-
1122 
-
-
1281 
-
1074 
823 
-
728 
996 
512 
746 
1008 
727 
816 
783 
-
750 
693 
-
390 
-
903 
A 
0.98 
1.36 
2.02 
-
5.1 
5.46 
-
23.49 
-
6.79 
7.66 
-
4.37 
18.1 
1.88 
7.96 
2.06 
0.34 
0.4 
2.72 
-
0.37 
1.81 
-
12.87 
-
105.74 
1980-83 
P 
0.1 
0.12 
0.23 
-
0,56 
0.63 
-
0.31 
-
0,68 
0,89 
-
0,48 
2.26 
0.16 
0.83 
0,15 
0,03 
0,02 
0,22 
-
0,02 
0,147 
-
1,64 
-
9.477 
Y 
1020 
882 
1139 
-
1098 
1154 
-
132 
-
1001 
1162 
-
1098 
1249 
851 
1043 
728 
882 
500 
809 
-
541 
812 
-
1274 
-
896 
A 
0,52 
0,68 
1,98 
-
4,32 
3,29 
-
12,53 
-
0,84 
1,87 
4,49 
4,7 
20,04 
2,47 
5,49 
3,17 
0,3 
0,68 
2,07 
-
1.53 
2.22 
-
12.35 
-
85.54 
1990-93 
P 
0.06 
0,11 
0,35 
-
0,61 
0,54 
-
1,9 
-
0,13 
0,28 
0,68 
0,73 
3,21 
0,24 
0,63 
0,31 
0,03 
0,07 
0,22 
-
0,15 
0,38 
-
2.01 
-
12.64 
Y 
1154 
1618 
1768 
-
1412 
1641 
-
1516 
-
1548 
1497 
1514 
1553 
1602 
972 
1148 
978 
1000 
1029 
1063 
-
980 
1712 
-
1628 
-
1478 
-2003) 
A 
0.23 
0.33 
0.81 
0.08 
0.85 
0,41 
0,19 
1,75 
0,67 
0,5 
0,75 
1,58 
1,59 
0,35 
1,26 
2,14 
1,02 
0.14 
0,3 
0,42 
0,19 
0,93 
1,23 
2,08 
3,27 
4,09 
27.16 
2000-03 
P 
0,009 
0,03 
0,08 
0,009 
0.09 
0.04 
0.02 
0.32 
0.12 
0.02 
0.14 
0.028 
0.29 
0.05 
0.2 
0.635 
0,17 
0.02 
0,03 
0,03 
0,02 
0,1 
0,21 
0,36 
0,55 
0,46 
4.031 
Y 
391 
909 
988 
1125 
1059 
976 
1053 
1829 
1791 
400 
1867 
177 
1824 
1429 
1587 
2967 
1667 
1429 
1000 
714 
1053 
1075 
1707 
1731 
1682 
1125 
1484 
(b): Percentage Growth of Area, Production and Yield of Peas 
Districts 
Saharanpur 
Muzaffarnagar 
Meerut 
Bagfipat 
Bulandshafir 
Ghaziabad 
GBN 
Aliqarh 
Hathras 
Mathura 
Agra 
Firozabad 
Mainpuri 
Etah 
Bareilly 
Budaun 
Shahjahanpur 
Pilibhit 
Bijnor 
Moradabad 
JPN 
Rampur 
Farrukhabad 
Kannauj 
Etawah 
Auraiya 
Total 
1970-73 to 1980-83 
A 
-69.75 
-78.48 
-91.71 
-
-81.61 
-
-
-35.27 
-
-60.15 
-45.67 
-
-73.71 
-36.06 
-75.33 
494.03 
-89.24 
-96.95 
-96.41 
63.86 
-
-76.88 
-79.10 
-
-31.29 
-
-58.54 1 
P 
0.00 
-64.71 
-89.00 
-
-81.99 
-
-
-93.33 
-
-62.84 
-23.28 
-
-60.33 
-19.86 
-58.97 
730.00 
-92.23 
-96.30 
-97.80 
69.23 
-
-83.33 
-75.50 
-
124.66 
-
-58.85 
Y 
230.61 
64.01 
32.71 
-
-2.09 
-
-
-89.70 
-
-6.75 
41.23 
-
50.87 
25.35 
66.28 
39.72 
-27,75 
21,35 
-38,74 
3,28 
-
-27,93 
17.22 
-
226.95 
-
-0.74 1 
1960-83 to 1990-93 
A 
-46,94 
-50,00 
-1,98 
-
-15,29 
-39,74 
-
-46,66 
-
-87,63 
-75,59 
-
7,55 
10,72 
31,38 
-31,03 
53.88 
-11.76 
70.00 
-23.90 
-
313.51 
22.65 
-
-4.04 
-
-19.10 
P 
-40,00 
-8,33 
52,17 
-
8,93 
-14,29 
-
512,90 
-
-80,88 
-68,54 
-
52,08 
42,04 
50,00 
-24,10 
106,67 
0,00 
250,00 
0,00 
-
650,00 
158,50 
-
22,56 
-
33.38 
Y 
13,08 
83,33 
55,25 
-
28.60 
42,25 
-
1049,01 
-
54,53 
28,87 
-
41,41 
28,29 
14,17 
10,05 
34,30 
13.33 
105.88 
31,40 
-
81,37 
110,76 
-
27,72 
-
64.87 1 
1990-93 to 2000-03 
A 
-55,77 
-51,47 
-59,09 
-
-80,32 
-87,54 
-
-86,03 
-
-40.48 
-59.89 
-64.81 
-66,17 
-98,25 
-48,99 
-61,02 
-67,82 
-53,33 
-55,88 
-79.71 
-
-39.22 
-44.59 
-
-73.52 
-
-68.25 
P 
-85,00 
-72,73 
-77,14 
-
-85,25 
-92,59 
-
-83,16 
-
-84,62 
-50,00 
-95,88 
-60,27 
-98,44 
-16,67 
0.79 
-45.16 
-33,33 
-57,14 
-86,36 
-
-33,33 
-44,74 
-
-72.64 
-
-68.11 
Y 
-66.09 
-43.80 
-44.13 
-
-25,01 
-40,56 
-
20,59 
-
-74,15 
24,67 
-88,30 
17,43 
-10,81 
63.36 
158.58 
70,43 
42,86 
-2,86 
-32.79 
-
9.68 
-0.26 
-
3.34 
-
0.44 1 
1970-73 to 2000-03 
A 
-92.90 
-94,78 
-96,67 
-
-96,93 
-
-
-95,18 
-
-97.07 
-94,68 
-
-90.43 
-98,76 
-83,46 
59,70 
-94,67 
-98,74 
-97,31 
-74,70 
-
-41,88 
-85,80 
-
-82.54 
-
-89.35 1 
P 
-91,00 
-91.18 
-96.17 
-
-97,11 
-
-
-93,12 
-
-98,91 
-87,93 
-
-76,03 
-98,23 
-48,72 
535,00 
-91,19 
-97,53 
-96,70 
-76,92 
-
-16.67 
-65.00 
-
-24.66 
-
-82.50 1 
Y 
26.78 
68.98 
15.12 
-
-5.59 
-
-
42.71 
-
-62.75 
126.90 
-
150.52 
43,41 
210,13 
297.62 
65,37 
96,47 
22,53 
-8.79 
-
43,37 
146,42 
-
331,55 
-
64.37 1 
Source: Calculation is based on unpublished data from Directorate Ministry of Agriculture, Deptt. of Statistics and Econoraics, Lucknow, U.P 
Three years moving average of data is taken. 
Note: A: Area (in '000 hectares) P: Production (in lakh quintals) Y: Yield (in kg/hectare) 
Note: GBN-Gautam Buddha Nagar, JPN-Jyotiba Phule Nagar, 
- : Districts were bifurcated after 1991 UP to which data are not available 
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4.7.4 Lentil (Masur) 
It is grown on variety of soils. Lentil was reported continuously an increase in 
area, production and yield more than Gram during all study period. 
Figure 4.17: Districtwise growth rate of Masur (1970-3003) 
A - Area, P - Production, Y - Yield 
Table 4.12 (a) and (b) depicts that masur has registered a positive in growth 
rates in area (38 per cent), production (136 per cent) and yield (70 per cent) during 
1970-2003. The area, production and yield under masur has rose from 44.86 thousand 
hectares, 2.20 lakh quintals, 491 kg per hectares in 1972 to 62.14 thousand hectares, 
5.19 lakh quintals and 836 kg per hectares in 2002, respectively. Districtwise analysis 
shows that the highest area under masur is listed in Agra which increased from 0.13 
thousand hectares to 1.14 thousand hectares during 1970-03 with a growth rate of 777 
per cent. Similarly, highest production is found in Agra (1025 percentage growth) 
which rose from 0.008 lakh quintals to 0.09 lakh quintals during said period (1970-
2003). But highest yield is found in Moradabad from 434 kg per hectares to 2566 kg 
per hectares with a growth rate of 492 per cent during 1970-2003. 
Figure 4.17 demonstrates that highest production of masur has reported in 
Agra followed by Etah, Budaun, Shahjahanpur and Pilibhit. But yield has been 
reported to be decreased in all districts of the study area. Area has decreased in all 
districts of the study area during 1970-2003. 
Above discussion shows that there is a clear shift in area from pulses and 
coarse cereals to fine grains. The region is the seat of 'Green Revolution' which was 
essentially wheat revolution. Following the introduction of high yielding varieties of 
seeds, fertilizers and technology together with the generous supply of irrigation water, 
the farmers of this region took almost exclusively to the production of wheat. The 
region specializes in wheat cultivation also because in economic terms the farmers 
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Table 4.12 (a): 
Districts 
Saharanpur 
Muzaffamagar 
Meerut 
Baghpat 
Bulandshahr 
Ghaziabad 
GBN 
Aligarh 
Hathras 
Mathura 
Agra 
Firozabad 
Mainpuri 
Etah 
Sareilly 
Budaun 
Shahjahanpur 
Pilibhit 
Bijnor 
Moradabad 
JPN 
Rampur 
Farrukhabad 
Kannauj 
Etawati 
Auraiya 
Total 
Distribution of Area, Production and Yield of Masur in western UP (1970-2003) 
1970-73 
A 
4.97 
2.47 
2.91 
-
1.63 
-
-
0.98 
-
1.03 
0.13 
-
0.04 
0.47 
7.45 
2.96 
2.3 
1.71 
5.43 
6.68 
-
3.53 
0.12 
-
0.05 
-
44.86 
p 
0.32 
0.15 
0.15 
-
0.1 
-
-
0.06 
-
0.06 
0.008 
-
0.002 
0.02 
0.36 
0.13 
0.12 
0.08 
0.22 
0.29 
-
0.12 
0.01 
-
0.003 
-
2.203 
Y 
644 
607 
515 
-
613 
-
-
612 
-
583 
615 
-
500 
426 
483 
439 
522 
468 
405 
434 
-
340 
833 
-
600 
-
491 
1980-83 
A 
10.11 
3.41 
1.86 
-
2.12 
1.63 
-
3.03 
-
1.48 
0.36 
-
0.19 
1.08 
12.75 
4.68 
8.3 
9.63 
4.04 
3.07 
-
4.06 
0.14 
-
0.1 
-
72.04 
P 
0.4 
0.14 
0.11 
-
0.15 
0.06 
-
0.14 
-
0.05 
0.06 
-
0.008 
0.04 
0.58 
0.26 
0.33 
0.32 
0.17 
0.13 
-
0.18 
0.02 
-
0.005 
-
3 
Y 
396 
411 
591 
-
708 
368 
-
462 
-
338 
1667 
-
421 
370 
455 
556 
398 
332 
421 
423 
-
443 
1429 
-
500 
-
438 
1990-93 
A 
6.68 
2.03 
1.57 
-
1.57 
3.76 
-
1 
-
2.11 
0.52 
1.67 
0.15 
1.2 
18.01 
9.41 
12.13 
8.98 
4.48 
4.76 
-
3.13 
0.53 
-
0.07 
-
P 
0.41 
0.13 
0.1 
-
0.24 
0.16 
-
0.14 
-
0.09 
0.09 
0.09 
0.007 
0.08 
1.23 
0.53 
0.7 
0.41 
0.25 
0.24 
-
0.12 
0.04 
-
0.005 
-
83.76 5.062 
Y 
614 
640 
637 
. 
1529 
426 
-
1400 
-
427 
1731 
539 
467 
667 
683 
563 
577 
457 
558 
504 
-
383 
755 
-
714 
-
604 
2000-03 1 
A 
3.76 
0.95 
0.51 
0.13 
1.42 
0.32 
0.21 
2.18 
0.69 
0.09 
1.14 
0.06 
0.09 
2.85 
P 
0.23 
0.06 
0.03 
0.01 
0.09 
0.02 
0.01 
0.18 
0.05 
0.008 
0.09 
0.005 
0.007 
0.24 
12.23 1 0.89 
11.93 
9.5 
5.95 
2.62 
1.13 
0.29 
3,02 
0.88 
0.11 
0 
0.08 
62.14 
1.02 
0.82 
0.48 
0.26 
0.29 
0.02 
0.32 
0.05 
0.007 
0 
0.005 
5.192 
Y 
612 
632 
588 
769 
634 
625 
476 
826 
725 
889 
789 
833 
778 
842 
728 
855 
863 
807 
992 
2566 
690 
1060 
568 
636 
625 
836 1 
(b ) : Percentage Growth of Area, Production and Yield of IVIasur 
Districts 
Safiaranpur 
Muzaffamagar 
Meerut 
Baghpat 
Bulandshafir 
Ghaziabad 
GBN 
Aligarh 
Hathras 
Mathura 
Agra 
Firozabad 
Mainpuri 
Etah 
Sareilly 
Budaun 
Shahjahanpur 
Pilibhit 
Bijnor 
Moradabad 
JPN 
Rannpur 
Farrukhabad 
Kannauj 
Etawah 
Auraiya 
Total 1 
1970-73 to 1980-83 
A 
103.42 
38.06 
-36.08 
-
30.06 
-
-
209.18 
-
43.69 
176.92 
-
375.00 
129.79 
71.14 
58.11 
260.87 
463.16 
-25.60 
-54.04 
-
15.01 
16.67 
-
100.00 
60.59 1 
P 
25.00 
-6.67 
-26.67 
-
50.00 
-
-
133.33 
-
-16.67 
650.00 
-
300.00 
100.00 
61.11 
100.00 
175.00 
300.00 
-22.73 
-55.17 
-
50.00 
100.00 
-
66.67 
-
43.12 1 
Y 
-38.55 
-32.39 
14.73 
-
15.33 
-
-
-24.53 
-
-42.00 
170.83 
-
-15.79 
-12.96 
-5.86 
26.50 
-23.80 
-28.97 
3.86 
-2.46 
-
30.42 
71.43 
-
-16.67 
-
-10.88 1 
1980-83 to 1990-93 
A 
-33.93 
-40.47 
-15.59 
-
-25.94 
130.67 
-
-67.00 
-
42.57 
44.44 
-
-21.05 
11.11 
41.25 
101.07 
46.14 
-6.75 
10.89 
55.05 
-
-22.91 
278.57 
-
-30.00 
-
16.27 
P 
2.50 
-7.14 
-9.09 
-
60.00 
166,67 
-
0.00 
-
80.00 
50.00 
-
-12.50 
100.00 
112.07 
103.85 
112.12 
28.13 
47.06 
84.62 
-
-33.33 
100.00 
-
0.00 
-
60.55 1 
Y 
55.13 
55.98 
7.70 
-
116.05 
15.60 
-
203.00 
-
26.26 
3.85 
-
10.83 
80,00 
50.13 
1.38 
45,14 
37,40 
32.62 
19.07 
-
-13.53 
-47.17 
-
42,86 
-
38.08 
1990-93 to 2000-03 
A 
-43,71 
-53.20 
-67,52 
-
-9,55 
-91,49 
-
118 00 
-
-95,73 
119,23 
-96,41 
-40,00 
137,50 
-32,09 
26,78 
-21,68 
-33,74 
-41,52 
-76.26 
-
-3,51 
66,04 
-
-100 
-
-25.81 1 
P 
-43.90 
-53.85 
-70,00 
-
-62,50 
-87,50 
-
28,57 
-
-91,11 
0,00 
-94.44 
0.00 
200,00 
-27.64 
92,45 
17.14 
17,07 
4,00 
20,83 
-
166,67 
25.00 
-
-100 
-
2.57 1 
Y 
-0,34 
-1.38 
-7,65 
-
-58,54 
46,88 
-
-41.02 
-
108,40 
-54,39 
54,63 
66.67 
26.32 
6.55 
51.80 
49,57 
76,69 
77.83 
409.00 
-
176,38 
-24.72 
-
-100 
-
38.25 1 
1970-73 to 2000-03 
A 
-24.35 
-61.54 
-82.47 
-
-12,88 
-
-
122.45 
-
-91,26 
776,92 
-
125,00 
506,38 
64,16 
303,04 
313,04 
247,95 
-51,75 
-83,08 
-
-14.45 
633.33 
-
-100 
-
38.52 1 
P 
-28.13 
-60.00 
-80.00 
-
-10,00 
-
-
200,00 
-
-86,67 
1025.00 
-
250.00 
1100,00 
147,22 
684,62 
583.33 
500,00 
18.18 
0.00 
-
166.67 
400,00 
-
-100 
-
135.68 
Y 
-5.00 
4,00 
14,12 
-
3,31 
-
-
34,86 
-
52,59 
28,29 
-
55,56 
97.89 
50,60 
94,67 
65.44 
72,44 
144,93 
491,15 
-
211.70 
-31.82 
-
-100 
-
70.14 
Source: Calculation is based on unpublished data from Directorate Ministry of Agriculture, Deptt. of Statistics and Economics, Lucknow, U.P 
Three years moving average of data is taken. 
Note: A; Area (in '000 hectares) P: Production (in lakh quintals) Y: Yield (in kg/hectare) 
•Note: GBN-Gaiilam Buddha Nagar, JPN-Jyotiba Phule Nagar, 
- : Districts were bifurcated after 1991 UP to whk;h data are net available 116 
find it more profitable. However, highest area, production and yield are found under 
arhar from seventies onwards. This was owing to introduction of early maturing 
variety and it is grown in rotation with wheat. Rice is also one of the favored crops 
due to the favorable conditions and irrigation facilities. 
4.8 CASH CROPS: TREND AND PATTERN OF DISTRIBUTION 
4.8.1 Potato 
Potato is one of the most popular vegetables of the country and is cultivated on a 
extensive scale, it is moreover a commercial product. It can be kept without much 
deterioration for some months can be handled or transported long distances, without 
serious damage. 
Figure 4.18: Districtwise growth rate in area, production and yield of Potatoes 
(1970-2003) 
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Table 4.13 (a) and (b) illustrates that the potatoes tend to rise on a large scale 
in area, production and yield in all districts of the study region during all study 
periods. The area under potatoes has gone up from 72.99 thousand hectares to 210.07 
thousand hectares during 1970-2003 with an increase of 188 per cent. Production 
under this crop has also gone up from 62.84 lakh quintals to 560.29 lakh quintals with 
a growth rate of 792 percent. Similarly, yield has rose from 8609 kg per hectares to 
26672 kg per hectares with a growth rate of 210 per cent. Districtwise analysis shows 
that the highest increase in area under potatoes is found in Budaun with a growth rate 
of 1985 per cent that significantly rose from 0.89 thousand hectares to 18.56 thousand 
hectares during 1970-2003. Similarly, production has augmented in Budaun that 
significantly increased from 0.89 lakh quintals to 21.83 lakh quintals with a growth 
rate of 2499 per cent. Production has improved due to increased in area and yield in 
all districts of the study area. Lowest production in potatoes is reported in Pilibhit 
117 
Table 4 
Districts 
Satiaranpur 
Muzaffarnagar 
Meerut 
Baghpat 
Bulandshahr 
Ghaziabad 
GBN 
Aligarh 
Hathras 
Mathura 
Agra 
Firozabad 
Mainpuri 
Etah 
Bareilly 
Budaun 
Shahjahanpur 
Pilibhit 
Bijnor 
Moradabad 
JPN 
Rampur 
Farrukhabad 
Kannauj 
Etawati 
Auraiya 
Total 
13 (a): Distribution of Area, Production and Yield of Potatoes in western UP (1970-2003) 
A 
0.69 
1.11 
5.93 
-
4.22 
-
-
2.77 
-
3.91 
1.75 
-
6.26 
4.01 
2.05 
0.89 
2.93 
3.49 
3.08 
0.81 
-
1.42 
23.14 
-
4.53 
-
72.99 
1970-73 
P 
0.46 
0.83 
2.6 
-
5.12 
-
-
0.34 
-
2.02 
1.2 
-
3.14 
3.78 
1.93 
0.84 
3.71 
3.27 
2.9 
1.34 
-
3.27 
21.82 1 
. 
4.27 
-
62.84 
Y 
667 
748 
438 
-
1214 
-
-
125 
-
2203 
685 
-
502 
942 
943 
942 
1263 
939 
942 
1647 
-
2303 
942 
-
942 
-
8609 
A 
1.38 
1.94 
5.22 
-
7,42 
4.96 
-
4.99 
-
2.52 
4.31 
-
13.53 
7.31 
4 
8,65 
5,07 
1.42 
1,49 
5,63 
-
2,67 
38,31 
-
8.54 
-
129.36 
1980-83 
P 
2,6 
3,62 
9,37 
-
13,5 
9,93 
-
7,68 
-
4,23 
7,17 
-
25,88 
9,74 
5,73 
11,32 
6,27 
1,88 
2.63 
9,83 
-
4,88 
72,11 
-
15 
-
223,37 1 
Y 
1890 
1870 
1792 
-
1820 
2002 
-
1540 
-
1672 
1661 
-
1912 
1331 
1432 
1309 
1236 
1317 
175 
1744 
-
1825 
1882 
-
1755 
-
17267 
A 
1,01 
2,93 
7,71 
-
6,8 
5,8 
-
5,3 
-
4,43 
6,45 
9,8 
10.12 
7.83 
3,98 
16,12 
5,9 
0,57 
0,91 
11.04 
-
2.84 
35.36 
-
10.28 
-
155.18 
1990-93 
P 
2.33 
6.78 
17.56 
-
14.69 
14.59 
-
10.45 
-
9.39 
14.25 
20.75 
21.21 
11.51 
5 
2.66 
8,54 
1.32 
0.93 
18.31 
-
4.28 
95.81 
-
16,48 
-
296.84 
Y 
2308 
2308 
2276 
-
2157 
2516 
-
1972 
-
2118 
2209 
2116 
2095 
1468 
1257 
165 
1447 
2300 
1021 
1659 
-
1508 
2671 
-
162 
-
19129 
A 
7,57 
2,58 
7,06 
0,36 
6,71 
4,62 
0,31 
6,57 
14,38 
6,68 
22,69 
21,97 
10,69 
7,57 
5,2 
18,56 
5,31 
0,59 
0.96 
8.8 
4,1 
2,07 
31.68 
2.46 
4,99 
5.59 
210.07 
2000-03 
P 
1,64 
5,63 
16.21 
0.83 
14,48 
11.32 
0,71 
16.8 
44,58 
17.98 
68,12 
53,62 
25.27 
15,53 
10.05 
21.83 
10.59 
1,22 
1.92 
22.82 
8,43 
4.93 
81,64 
80.76 
16.04 
7,34 
560.29 1 
Y 
217 
2179 
2295 
2286 
2156 
2447 
2268 
2554 
3098 
2690 
3001 
2440 
2364 
2050 
1930 
1175 
1992 
2072 
1988 
2593 
2055 
2382 
2576 
3279 
3211 
1312 
26672 
(b): Percentage Growth of Area, Production and Yield of 
Districts 
Satiaranpur 
Muzaffarnagar 
Ivleerut 
Bagtipat 
Bulandshahr 
Ghaziabad 
GBN 
Aligarh 
Hathras 
Mathura 
Agra 
Firozabad 
Mainpuri 
£(ah 
Bareilly 
Budaun 
Shahjahanpur 
Pilibhit 
Bijnor 
Moradabad 
JPN 
Rampur 
Farrukhabad 
Kannauj 
Etawah 
Auraiya 
Total 
1970-73 to 1980-83 
A 
100,00 
74,77 
-11,97 
-
75,83 
-
-
80,14 
-
-35,55 
146,29 
-
116,13 
82,29 
95,12 
871.91 
73,04 
-59,31 
-51,62 
595,06 
-
88.03 
65.56 
-
88.52 
-
P 
465.22 
336.14 
260.38 
-
163.67 
-
-
2158,82 
-
109.41 
497,50 
-
724,20 
157,67 
196,89 
1247,62 
69.00 
-42,51 
-9,31 
633,58 
-
49,24 
230,48 
-
251,29 
-
77.23 1 255.46 | 
Y 
183,36 
150,00 
309,13 
-
49,92 
-
-
1132,00 
-
-24,10 
142,48 
-
280,88 
41,30 
51,86 
38.96 
-2.14 
40.26 
-81.42 
5,89 
-
-20.76 
99.79 
-
86.31 
-
100.56 
1980-83 to 1990-93 
A 
-26.81 
51.03 
47,70 
-
-8,36 
16,94 
-
6.21 
-
75.79 
49,65 
-
-25,20 
7.11 
-0.50 
86.36 
16,37 
-59,86 
-38,93 
96,09 
-
6,37 
-7,70 
-
20,37 
-
19.96 
P 
-10.38 
87.29 
87,41 
-
8,81 
46,93 
-
36,07 
-
121.99 
98,74 
-
-18,04 
18,17 
-12,74 
-76,50 
36,20 
-29,79 
-64,64 
86,27 
-
-12,30 
32,87 
-
9,87 
-
32.89 
Y 
22,12 
23,42 
27,01 
-
18,52 
25,67 
-
28.05 
-
26.67 
32.99 
-
9.57 
10,29 
-12,22 
-87,39 
17,07 
74,64 
483,43 
-4,87 
-
-17,37 
41,92 
-
-90,77 
-
10.78 
Potatoes 
1990-93 to 2000-03 
A 
649,50 
-11.95 
-8,43 
-
-1,32 
-20,34 
-
23,96 
-
50,79 
251,78 
124,18 
5,63 
-3,32 
30,65 
15,14 
-10,00 
3.51 
5,49 
-20.29 
-
-27.11 
-10.41 
-
-51.46 
-
35.37 
P 
-29,61 
-16,96 
-7,69 
-
-1.43 
-22,41 
-
60.77 
-
91,48 
378,04 
158.41 
19.14 
34.93 
101.00 
720.68 
24,00 
-7,58 
106,45 
24,63 
-
15.19 
-14.79 
-
-2.67 
-
88.75 
Y 
-90.60 
-5.59 
0,83 
-
-0,05 
-2,74 
-
29.51 
-
27.01 
35.85 
15,31 
12.84 
39,65 
53.54 
612.12 
37.66 
-9,91 
94,71 
56.30 
-
57,96 
-3,56 
-
1882,10 
-
39.43 
1970-73 to 2000-03 
A 
997,10 
132.43 
19,06 
-
59.00 
-
-
137.18 
-
70.84 
1196.57 
-
70.77 
88.78 
153,66 
1985.39 
81.23 
-83,09 
-68.83 
986.42 
-
45.77 
36.91 
-
10.15 
-
187.81 
P 
256,52 
578.31 
523.46 
-
182,81 
-
-
4841,18 
-
790.10 
5576.67 
-
704.78 
310,85 
420.73 
2498.81 
185.44 
-62,69 
-33.79 
1602,99 
-
50,76 
274,15 
-
275,64 
-
791.61 1 
Y 
-67.47 
191.31 
423.97 
-
77,59 
-
-
1943,20 
-
22.11 
338.10 
-
370,92 
117.62 
104.67 
24.73 
57,72 
120,66 
111.04 
57,44 
-
3,43 
173.46 
-
240.87 
-
209.80 
Source: Calculation is based on unpublistied data from Directorate Ministry of Agriculture, Deptt, of Statistics and Economics, Lucknow, U,P 
Three years moving average of data is taken. 
Note A: Area (in '000 hectares) P: Production (in lakh quintals) Y: Yield (in kg/hectare) 
.Vote. GB.V-Gautara Buddha Nagar, JPN-Jyo(iba Phu/e Nagar, 
- : Districts were bifurcated after 1991 UP to which data are not available 
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with -63 per cent which decUned from 3.27 lakh quintals to 1.22 lakh quintals during 
last study period. 
Figure 4.18 indicates that production in potatoes has increased more than area 
and yield. Three districts, namely, Saharanpur, Agra and Badaun have been accounted 
for highest area in potatoes. Eight districts, namely, Agra, Badaun, Moradabad, 
Mainpuri, Mathura, Aligarh, Meerut and Muzaffamagar are counted for highest 
production in potatoes with high yield during 1970-2003. 
4.8.2 SUGARCANE 
Sugarcane is the most important commercial crop grown in western UP. This 
crop has gone up during all study period in western UP. The information with regard 
to area, production and yield has been presented in table 4.26 and 4.27. 
Figure 4.19: Districtwise growth rate in area, production and yield of 
Sugarcane (1970-2003) 
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Table 4.14 (a) and (b) illustrates that the sugarcane tends to rise on a large 
scale in area, production and yield in mostly districts of the study region during all 
study periods. The area under sugarcane has gone up from 638.27 thousand hectares 
to 1060.97 thousand hectares during 1970-2003 recording an increase of 66 per cent. 
Production under this crop has also gone up from 3264.85 lakh quintals to 6833.94 
lakh quintals with a growth rate of 109 per cent. Yield has also rose from 51152 kg 
per hectares to 64412 kg per hectares with a growth rate of 26 per cent in the study 
area. Districtwise analysis shows that highest increase in area imder sugarcane is 
found in Meerut with a growth rate of 778 per cent that significantly rose from 13.99 
thousand hectares to 122.9 thousand hectares during 1970-2003. Similarly, production 
has augmented in Bijnor that that significantly increased from 121.43 lakh quintals to 
829.09 lakh quintals with a growth rate of 583 per cent. Production has improved due 
to increased in area and yield in all districts of the study area. Lowest production in 
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Table 4.14 (a): Distribution of Area, Production and Yield of Sugarcane in western UP (1970-2003) 
Districts 
Saharanpuf 
Muzaffarnagar 
Meerut 
Baghpat 
Bulandshahr 
Ghaziabad 
GBN 
Aligarh 
Hathras 
Mathura 
Agra 
Firozabad 
Mainpuri 
Etah 
Bareilly 
Budaun 
Shahjahanpur 
Pilifahit 
Bijnor 
Moradabad 
JPN 
Rampur 
Farrul(habad 
Kannauj 
Etawah 
Auraiya 
Total 
1970-73 
A 
89.5 
126.04 
13.99 
46.69 
-
17.71 
17.04 
3.95 
-
3.35 
10.18 
39.72 
81.58 
22.69 
64.69 
31.86 
34.83 
-
20.06 
8.12 
-
5.87 
-
638.27 
P 
332.92 
614.54 
671.66 
-
163.72 
-
-
48,32 
-
58.37 
17.18 
-
14.81 
35.64 
159.88 
374.91 
82.11 
295.82 
121.43 
141.51 
-
85.5 
27.04 
-
19.49 
-
3264.85 
Y 
37198 
48758 
480100 
-
34916 
-
-
27284 
-
34255 
43494 
-
44209 
35010 
40252 
45956 
36188 
45586 
38114 
40629 
-
42622 
33300 
-
33203 
-
51152 
1980-83 
A 
129.26 
173,72 
156.3 
-
45.4 
52.6 
-
15.45 
-
17.09 
2 
-
1.89 
7.82 
43.77 
19.91 
30.07 
34 
91.25 
126.03 
-
26.11 
9.08 
-
24.98 
-
1006.73 
P 
652.06 
927.77 
789.49 
-
204.74 
265.41 
-
65.31 
-
58.66 
7.85 
-
7.43 
33.03 
185.28 
85.25 
141.32 
148.12 
641.29 
630.67 
-
115.29 
36.37 
-
21.71 
-
5018.05 
Y 
50446 
53406 
50511 
-
45097 
50458 
-
42272 
-
34324 
39250 
-
39312 
42238 
42330 
42818 
46997 
43565 
70278 
50041 
-
44538 
40055 
-
8691 
-
49845 
1990-93 
A 
114.98 
194.46 
167.21 
-
45.74 
53.03 
-
13.43 
-
12.1 
0.78 
0.23 
0.94 
9.08 
65.89 
21.43 
47.25 
42.96 
179.33 
132.94 
-
32.2 
8.07 
-
4.04 
-
1146.09 
P 
732.29 
1273.33 
1026.48 
-
274.57 
328.62 
-
80.75 
-
63.44 
5.15 
0.97 
2.69 
53.42 
383.35 
961.35 
253.33 
248.04 
1088.5 
754.8 
-
. 191.89 
44.75 
-
14.6 
-
7782.32 
Y 
63688 
65480 
61389 
-
60028 
61969 
-
60127 
-
52430 
66026 
42174 
28617 
58833 
58180 
446600 
53615 
57737 
60698 
56777 
-
59593 
55452 
-
36139 
-
67903 
2000-03 
A 
127.35 
21.84 
122.9 
65.61 
47.67 
61.06 
4.05 
9.54 
0.47 
10.06 
0.503 
0.17 
0.43 
10.22 
77.16 
22.18 
51.17 
48.36 
213.2 
66.45 
68.84 
21.71 
7.29 
0.45 
1.05 
1.24 
1060.973 
P 
731.51 
1392.72 
762.11 
402.06 
271.79 
268.82 
23.88 
56.39 
2.48 
49.84 
2.33 
0.83 
2.26 
50.78 
427.02 
132.39 
245.1 
272.98 
829.09 
361.37 
403.67 
128.3 
14.06 
2.28 
3.93 
5.95 
6833.94 
Y 
57441 
637692 
62011 
61280 
57015 
44026 
58963 
59109 
52766 
49543 
46322 
48824 
52558 
49687 
55342 
59689 
47899 
56447 
3888S 
54382 
58639 
59097 
19287 
50667 
37429 
47984 
64412 
(b ) : Percentage Growth of Area, Production and Yield of Sugarcane 
Districts 
Saharanpur 
Muzaffarnagar 
Meerut 
Baghpat 
Bulandshahr 
Ghaziabad 
GBN 
Aligarh 
Hathras 
Mathura 
Agra 
Firozabad 
Mainpuri 
Etah 
Bareilly 
Budaun 
Shahjahanpur 
Pilibhit 
Bijnor 
Moradabad 
JPN 
Rampur 
Farrukhabad 
Kannauj 
Etawah 
Auraiya 
1970-73 to 1980-83 
A 
44.42 
37.83 
1017,23 
-
-3.18 
-
-
-12.76 
-
0.29 
-49.37 
-
-43.58 
-23.18 
10.20 
-75.59 
32.53 
-47.60 
186.41 
261.84 
-
30,16 
11.82 
-
325.55 
-
P 
95.86 
50.97 
17,54 
-
25.05 
-
-
35.16 
-
0.50 
-54.31 
-
-49.83 
-7.32 
15.89 
-77.26 
72.11 
-49.93 
428.11 
345.67 
-
36.01 
34.50 
-
11.39 
1 Total 1 57.73 | 53.70 
Y 
35.61 
9.53 
-89.48 
-
29.16 
-
-
54.93 
-
0.20 
-9.76 
-
-11.08 
20.65 
5.16 
-6.83 
29.87 
-4.44 
84.39 
23.17 
-
4.50 
20.28 
-
-73.82 
-
-2.55 
1980-83 to 1990-93 
A P Y 
-11.05 
11.94 
6.98 
-
0.75 
0.82 
-
-13.07 
-
-29.20 
-61.00 
-
-50.26 
16.11 
50.54 
7.63 
57.13 
26.35 
96.53 
5.48 
-
23.32 
-11.12 
-
-63.83 
-
13.84 
12.30 
37.25 
30.02 
-
34.11 
23.82 
-
23.64 
-
8.15 
-34.39 
-
-63.80 
26.25 
22.61 
21.53 
-
33.11 
22.81 
-
42.24 
-
52.75 
68.22 
-
-27.21 
61.73 39.29 
106.90 
1027.68 
79.26 
67.46 
69.74 
19.66 
-
65.01 
23.04 
-
-32.75 
-
55.09 
37.44 
947.70 
14.08 
32.53 
-13.63 
13.46 
-
33.80 
38.44 
-
315.82 
-
36.23 
1990-93 to 2000-03 
A 1 P 
10.76 
-88.77 
-26.50 
-
4.22 
15.14 
-
-28.97 
-
-16.86 
-35.51 
-26.09 
-54.26 
12.56 
17.10 
3.50 
8.30 
12.57 
18.89 
-50.02 
-
-32.58 
-9.67 
-
-74.01 
-
-0.11 
8.59 
-25.76 
-
-1.01 
-18.20 
-
-30.17 
-
-21.44 
-54.76 
-14.43 
-15.99 
-4.94 
11.39 
-86.23 
-3.25 
10.05 
-23.83 
-52.12 
-
-33.14 
-68.58 
-
-73.08 
-
-7.43 1 -12.19 
Y 
-9.81 
866.88 
1.01 
-
-5.02 
-28.96 
-1.59 
-
-5.51 
-29.84 
15.77 
83.66 
-15.55 
-4.88 
-85.69 
-10.66 
-2.23 
-35.93 
-4.22 
-
-0.83 
-65.22 
-
3.57 
-
-5.14 
1970-7310 2000-03 
A 
42.29 
-82.67 
778.48 
-
1.66 
-
-
-46.13 
-
-40.96 
-87.27 
-
-87.16 
0.39 
94.26 
-72.81 
125.52 
-25.47 
569.18 
90.78 
-
8.23 
-10.22 
-
-82.11 
-
66.23 
P 
119.73 
126.63 
13.47 
-
66.01 
-
-
16.70 
-
-14.61 
-86.44 
-
-84.74 
42.48 
167.09 
-64.69 
198.50 
-7.72 
582.77 
155.37 
-
50.06 
-48.00 
-
-79.84 
-
109.32 
Y 
54.42 
1207.88 
-87.08 
-
63.29 
-
-
116.64 
-
44.63 
6.50 
-
18.89 
41.92 
37.49 
29.88 
32.36 
23.82 
2.03 
33.85 
-
38.65 
-42.08 
-
12.73 
-
25.92 
Source: Calculation is based on unpublished data from Directorate Ministry of Agriculture, Deptt. of Statistics and Economics, Luclcnow, U.P 
Three years moving average of data is taken. 
Note. A; Area (In '000 hectares) P: Production (In lakh quintals) Y: Yield (in kg/hectare) 
Note: GBN-Oautam Buddha Nagar, JPN-Jyotiba Phule Nagar, 
- : Districts vi^ ere bifurcated after 1991 UP to which data are not available 
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sugarcane is reported in Agra a with growth rate of -86 per cent which declined from 
17.18 lakh quintals to 2.33 lakh quintals during last study period. 
Figure 4.19 indicates that three districts, namely, Shahjahanpur, Meerut and 
Bijnor have been accounted for highest area in sugarcane. Six districts, namely, 
Saharanpur, Muzaffamagar, Bareilly, Shahjahanpur, Bijnor and Moradabad are 
counted for highest production in sugarcane during 1970-2003. 
Thus overall discussion reveals that foodgrains production are found high in 
those areas which are low in cash crops production, while on the other hand cash 
crops production are found high in those areas where foodgrains production is low. It 
means that more area under foodgrains is replaced by cash crops like sugarcane. In 
western portion of the study area farmers mostly prefer to grow cash crops because of 
profit, but it is beneficial particularly for large farmers. 
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CHAPTER-V 
FOOD SECURITY 
The present study examines dynamism of availability of food to the people. 
Need of food security arises primarily due to the fluctuation in food production and 
insufficient availability of food from domestic sources. Large proportion of the 
world's underfed population starves not because of general food shortage but because 
of the lack of insufficient access to food supplies or insufficient consuming power of 
people. India has taken positive steps to ensure food security in time of drought. 
Before independence, Bengal in 1943, faced a sever famine in which millions of 
people were died owing to dearth of foodgrains. During 2001-2002, India faced 
drought conditions but with the huge buffer stocks of foodgrains, the situation was 
under control. There are number of steps which have been taken to promote food 
security in India. India's population in 1951 was accounted for 361 million with a 
growth rate of 1.3 per cent per annum, but in 1961 the population drastically rose to 
439 million with a growth rate of 2.16 per cent per annum. In 1971, it jumped to 548 
million with a growth rate of 2.48 per cent. In 1981, it rose to 683 million with a 
growth rate of 2.13 per cent. The production of foodgrains in the coimtry in 1999-
2000 was 209 million tones and it worked out to about 60 grams per person per day. 
Theoretically half a kilogram food, if made available to each individual, is inadequate, 
more over the availability of food to an individual depends on the purchasing power 
of the person concerned, otherwise it will lead to under nutrition, malnutrition and 
hunger (Shaft, M., 2006). 
This chapter of food security is divided into four sections. First section deals 
v.'ith food availability under two sub-sections of trend and distributional pattern of 
indicators of food availability and food availability regions. Second section focuses 
the food stability under two sub-sections of trend and distributional pattern of 
indicators of food stability and food stability regions. Third section highlights food 
accessibility/ and food accessibility regions. Last section briefly analyses the food 
security regions in the study area. The districts with reference to composite z-scores 
have been arranged into five categories of very high (more than 1.5), high (0.5 to 1.5), 
medium (-0.5 to 0.5), low (-1.5 to -0.5) and very low (less than -1.5). 
Food Security 
Food Availability Food Stability 
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5.1 TREND AND SPATIAL DISTRIBUTIONAL PATTERN OF FOOD 
AVAILABILITY 
Food security has three dimensions, first, available food, having enough food 
for the entire population and at all times to sustain human life (Bush, L., et al., 1984). 
In this section, therefore, an attempt has been made to find out the trends and 
distributional pattern of food availability which has been encompassed of foodgrains 
availability of cereals, pulses, and foodgrains, caloric availability of cereals, pulses 
and foodgrains and livestock availability. All the indicators have been analyzed 
separately. 
5.1.1 Foodgrains Availability 
Foodgrains availability depends upon agricultural production of pulses and 
cereals per head per day. This section attempts to examine the regional aspects of 
surplus and deficit areas of foodgrains availability at district level, taking 482 gram 
per head per day as standard requirement (food intake or available) of Indian Council 
of Medical Research (ICMR, Hyderabad). The availability has been calculated in 
gram per head per day. 
Figure 5.1: Districtwise trend of Cereals Availability 
£• 2000 
' ^y^-^fZ^^'^^^^'^^y-'^y-^W^^^^^^^^^^^ Districts 
-1972 -1M2- -1992- -2002 
First of all it is necessary to checkout the situation of cereals and pulses 
availability. Table 5.1 demonstrates the spatial distributional pattern of cereals 
availability. The availability of cereals has slightly improved from 592 gram per head 
per day in 1972 to 626 gram per head per day in 1982 and followed by 711 gram per 
head per day in 1992 and 756 gram per head per day in 2002. Districtwise analysis 
shows that highest availability of cereals has been found in Pilibhit district that 
significantly increased from 316 gram per head per day in 1972 to 1441 gram per 
head per day in 2002. Lowest is documented in Ghaziabad district amounting to 253 
gram per head per day in 2002 which declined from 402 gram per head per day in 
1972. 
^UESIS 
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Table 5.1: Distribution of Cereals and Pulses Availability 
Districts 
Saharanpur 
Muzaffarnagar 
Meerut 
Baghpat 
Bulandshahr 
Ghaziabad 
GBN 
Aligarh 
Hathras 
Mathura 
Agra 
Firozabad 
Mainpuri 
Etah 
Bareilly 
Budaun 
Shahjahanpur 
Pilibhit 
Bijnor 
Moradabad 
JPN 
Rampur 
Farrukhabad 
Kannauj 
Etawah 
Auraiya 
Total 
Cereals 
1972 
483.95 
494.23 
432.22 
-
915.36 
-
-
93.36 
-
812.99 
314.97 
-
663.69 
714.89 
409.93 
743.89 
466.6 
316.8 
498.65 
1819.68 
-
754.2 
631.07 
-
669.03 
-
592.29 
1982 
558.57 
583.36 
461.17 
-
2.65 
-
-
890.68 
-
66.43 
634.21 
-
657.61 
448.82 
562.24 
499.01 
761.28 
1264.68 
470.41 
601.45 
-
878.52 
582.75 
-
349.02 
-
626.91 
1992 
550.63 
497.34 
438.68 
-
1012.38 
401.89 
-
787.17 
-
783.61 
361.34 
627.58 
1010.54 
876.02 
668.82 
905.28 
1193.61 
1463.94 
476.95 
640.38 
-
923.75 
667.23 
-
823.2 
-
711.18 
2002 
520.57 
441.89 
288.08 
503.8 
934.42 
253.42 
858.78 
1303.78 
1010.9 
1227.56 
454.9 
674.43 
1159.42 
962.49 
665.17 
1173.45 
1131.09 
1440.98 
780.98 
716.87 
667.86 
1144.1 
677.78 
879.36 
855.45 
1084.95 
756.45 
1972 
23.66 
25.43 
31.91 
-
86.07 
-
-
104.37 
-
159.84 
89.19 
-
94.37 
139.59 
57.43 
39.6 
102.38 
42.14 
93.31 
289.29 
-
69.31 
65.15 
-
158.46 
-
76.71 
Pulses 
1982 
11.94 
7.51 
9.35 
-
25.8 
15.64 
-
54.93 
-
36.55 
94.56 
-
31.96 
104.4 
37.2 
45.99 
69.76 
38.56 
12.86 
20.89 
-
40.95 
66.9 
-
110.72 
-
40.09 
1992 
9.26 
8.02 
8.35 
-
30.52 
1.15 
-
10.1 
-
17.26 
30.3 
-
36.66 
55.42 
100.08 
23.72 
35.69 
44.68 
12.76 
I.IS 
-
6.11 
13.39 
-
97.31 
-
29.95 
2002 
5.43 
3.2 
2.05 
2.54 
10.93 
1.53 
8.28 
28.87 
21.26 
6.35 
17.47 
10.6 
15.91 
20.38 
9.75 
19.8 
15.94 
10.27 
5.01 
4.79 
4.32 
7.2 
16.13 
23.64 
35.64 
43.89 
11.92 
Source: Calculation is based on unpublished data from Directorate Ministry of Agriculture, Deptt. 
of Statistics and Economics, Lucknow, U.P. 
Note: GBN-Gautam Buddha Nagar, JPN-Jyotiba Phule Nagar 
- : Districts were bifurcated after 1991 UP to whicti data are not available 
Availability: in gram / head / day 
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Figure 5.1 demonstrates the districtwise trend of cereals availability. Highest 
concentration of availability of cereals is confined in eleven districts, namely, Aligarh, 
Mathura, Mainpuri, Etah, Badaun, Shahjahanpur, Pilibhit, Bijnor, Rampur, Etawah 
and Auraiya in 2002 after 1972. 
Figure 5.2: Districtwise trend of Pulses Availability 
^ 350 T 
3 300 
W '^ J»^  Districts "^ J^ '^ * 
-1972 
i i  
-1982 1992 -2002 
/ 
All foodgrains have increased, however, not increased uniformly, production 
of cereal and cash crops has increased substantially but production of pulses has not 
increased. Pulses availability has been calculated in grams per head per day. 
According to ICMR (Hyderabad), standard requirement of pulses for a person per day 
is 70 gram. 
A perusal of table 5.1 reveals the spatial distributional pattern of pulses 
availability which has been neglected due to more concentration of wheat and rice 
availability in the study area. The availability of pulses has reported a decline from 77 
gram per head per day in 1972 to 12 gram per head per day in 2002. Maximum 
availability of pulses is observed in Auraiya amounting to 44 gram per head per day 
in 2002, whereas, lowest availability is found in Ghaziabad amounting to 2 gram per 
head per day in 2002 which has been reported a decline from 16 gram per head per 
day in 1982. 
Figure 5.2 indicates maximum declining trend of pulses availability. Highest 
availability of pulses was observed in 1972, after that it started to decline in 1982, 
1992 and 2002. Highest availability of pulses has been recorded in Auraiya (44 gram 
per head per day) followed by Etawah (36 gram per head per day), Kannauj (24 gram 
per head per day), Aligarh (29 gram per head per day), Hathras (22 gram per head per 
day) and Bareilly (20 gram per head per day) in 2002. But these districts are reported 
low in comparison to record of 1972, which have lost much area under pulses after 
1972. During 2002, it has been found out that the availability of pulses declined in all 
districts of the study area. No district is found more than standard requirement (70 
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Table 5.2: Distribution of Foodgrains Availability 
Districts 
Saharanpur 
Muzaffamagar 
Meerut 
Baghpat 
Bulandshahr 
Ghaziabad 
GBN 
Aligarh 
Hathras 
Mathura 
Agra 
Firozabad 
Mainpuri 
Etah 
Bareilly 
Budaun 
Shahjahanpur 
Pilibhit 
Bijnor 
Moradabad 
JPN 
Rampur 
Famikhabad 
Kannauj 
Etawah 
Auraiya 
Total 
1972 
507.62 
519.67 
471.39 
-
101.43 
-
-
1037.53 
-
972.84 
404.17 
-
758.06 
854.49 
467.36 
463.98 
784.28 
604.86 
691.49 
735.16 
-
623.51 
696.22 
-
827.5 
-
669.2 
1982 
570.52 
590.9 
470.59 
-
916.49 
473.36 
-
844.71 
-
670.79 
752.2 
-
480.79 
952.96 
599.46 
545.02 
831.04 
1303.27 
491.31 
614.33 
-
919.5 
649.66 
-
757.38 
-
915.1 
1992 
559.89 
505.36 
447.04 
-
1042.33 
413.8 
-
844.71 
-
800.87 
391.67 
664.21 
1066.02 
976.1 
692.32 
941.01 
1238.32 
1476.65 
483.01 
484.73 
-
937.17 
705.45 
-
920.52 
-
742.39 
2002 
526 
445 
290.13 
506.38 
945.2 
255.28 
866.38 
1332.65 
1032.19 
1233.91 
472.38 
685.06 
1175.36 
982.87 
674.95 
1193.26 
1421.04 
1451.26 
436.05 
721.69 
679.19 
1151.34 
693.94 
902.08 
891.12 
1128.84 
768.37 
Source: Calculation is based on unpublished data from Directorate Ministry of 
Agriculture, Deptt. of Statistics and Economics, Lucknow, U.P. 
Note: GBN-Gautam Buddha Nagar, JPN-Jyotiba Phule Nagar 
- : Districts were bifurcated after 1991 UP to which data are not available 
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gm) of national average in the availability of pulses. This crop has been neglected due 
to replaced by wheat, rice and cash crops. 
Figure 5.3 Districtwise trend of Foodgrains availability 
<0 
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Table 5.2 depicts the distributional pattern of foodgrains availability which has 
been reported an increase from 669 gram per head per day in 1972 to 1915 gram per 
head per day in 1982. It has reported a decline of 742 gram per head per day in 1992 
after 1982 and followed by 788 gram per head per day in 2002 in the study area. 
Foodgrains availability has declined owing to faster growth of population than the 
foodgrains production. Districtwise analysis indicates that highest availability of 
foodgrains has been recorded in Pilibhit amounting to 1451 gram per head per day in 
2002, which increased from 605 gram per head per day in 1972. Lowest availability 
of foodgrains has been reported in Meerut (290 gram per head per day) in 2002 which 
declined from 471 gram per head per day in 1972. 
Figure 5.3 exhibits the trend of foodgrains availability among all districts of 
the study area. The decrease in per head production of foodgrains is obtained with few 
exceptions upto 1992. Seven districts, including Agra, Etah, Bareilly, Budaun, 
Shahjahanpur, Pilibhit and Rampur have recorded highest in the availability of 
foodgrains in 1982 after 1972. Rest districts have been reported a declining trend from 
1972-1982. Nine districts are witnessed an increasing trend in 1992, namely, Meerut, 
Aligarh, Mainpuri, Budaun, Shahjahanpur, Pilibhit, Moradabad, Etah and Auraiya. In 
2002, foodgrain availability has listed to its maximum in eight districts of Aligarh, 
Mathura, Mainpuri, Budaun, Shahjahanpur, Pilibhit, Moradabad and Rampur. 
The above analysis reveals that the availability of foodgrains has increased 
due to high yielding varieties of seeds, fertilizer consumption and irrigation facilities. 
Some disfricts like Mathura, Aligarh, Mainpuri and Auraiya are found high in 
foodgrains availability due to high factors of productivity and more concentration on 
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foodgrains than cash crops production. Districts of Saharanpur, Muzaffamagar, 
Meerut, Moradabad and Bulandshahr are low in availability of foodgrains. 
5.1.2 Caloric Availability 
One of the important functions of food is to provide energy to human body 
measured in terms of calories. The calorie is a measure of the general health of a 
person because it determines the amount of heat and energy needed to run the human 
machine. 'Without an assured nutritional adequacy, food security looses its meaning' 
(United Nations, 2002). The Indian Council of Medical Research (ICMR) has worked 
out that on an average the standard caloric requirement (caloric intake or availability) 
is 2400 calories per person per day. The average daily caloric requirement in the 
world is 2800 calories per person. More than 70 per cent of caloric intake in India is 
derived from foodgrains. Considering the distribution of persons in different age 
and sex groups and in different activities in India, the average per capita 
requirement of calories would be about 2400 calorie (Kravdal, 0., 2001). 
Table 5.3 depicts the trend and distributional pattern of caloric availability of 
cereals which has been reported to be slightly increased from 2052 calories per head 
per day in 1972 to 2142 calories per head per day in 1982 and followed by 2480 
calories per head per day in 1992 and 2670 gram per head per day in 2002 in the 
study area. Districtwise analysis indicates that highest caloric availability of cereals 
has been recorded in Shahjahanpur (4839 calories per head per day in 2002), which 
increased from 2007 calories per head per day in 1972. Lowest availability of 
calories in cereals has been reported in Meerut (992 calories per head per day) in 
2002 which declined from 1498 calories per head per day in 1972. 
Figure 5.4 shows the trend of caloric availability of cereals. The caloric 
availability of cereals has reported a decline in all districts of the study area in 1982, 
except seven districts, namely, Muzaffamagar (4528 calories per head per day), 
Agra (2288 calories per head per day), Mainpuri (2461 gram per head per day), 
Etah (2938 calories per head per day), Shahjahanpur (2581 calories per head per 
day), Pilibhit (4349 calories per head per day) and Farrukhabad (2596 calories per 
head per day) which show the increasing trend of caloric availability of cereals in 
1982. During 2002, majority of the districts recorded high caloric availability of 
cereals except the districts of Muzaffamagar (1521 calories per head per day), 
Meerut (992 calories per head per day), Agra (1584 calories per head per day) and 
Bijnor (1514 calories per head per day). 
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Figure 5.4: Districtwise trend in Caloric Availability of Cereals 
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A perusal of table 5.3 showing the distributional pattern of caloric availability 
of pulses reported a declining trend from 306 calories per head per day in 1972 to 
128 calories per head per day in 1982 and followed by 95 calories per head per 
day in 1992 and 39 calories per head per day in 2002 in the study area. Districtwise 
analysis indicates that highest caloric availability of pulses has been reported in 
Auraiya (203 calories per head per day in 2002). Etawah district also reported a 
higher concentration in availability of pulses i.e., 115 calories per head per day 
which declined from 543 calories per head per day in 1972. Lowest caloric 
availability in pulses has been reported in Meerut accounted to 6 calories per head 
per day in 2002 which declined from 184 calories per head per day in 1972. 
Figure 5.5 exhibits the decreasing trend of caloric availability of pulses. All 
districts have witnessed a decline in caloric availability of pulses from 1972-2002. 
Highest caloric availability of pulses has been observed in Mathura (546 calories per 
head per day) and Etawah districts (543 calories per head per day) in 1972 which 
recorded decreasing trend in 2002; Mathura (28 calories per head per day) and 
Etawah (115 calories per head per day). Lowest caloric availability of pulses has 
been documented in Meerut (6 calories per head per day) followed by 
Muzaffamagar (8 calories per head per day) and Ghaziabad districts (13 calories 
per head per day) in 2002. 
Figure 5.5: Districtwise trend in Caloric Availability of Pulses 
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Table 5.3: Distribution of Caloric Availability of Cereals and Pulses 
Districts 
Saharanpur 
Muzaffarnagar 
Meerut 
Baghpat 
Bulandshahr 
Ghaziabad 
GBN 
Aligarh 
Hathras 
Mathura 
Agra 
Firozabad 
Mainpuri 
Etah 
Bareilly 
Budaun 
Shahjahanpur 
Pilibhit 
Bijnor 
Moradabad 
JPN 
Rampur 
Farrukhabad 
Kannauj 
Etawah 
Auraiya 
Total 
Cereals 
1972 
1670.7 
1707.1 
1498.8 
-
3146.9 
-
-
3218.1 
-
2864.5 
1686.4 
-
1808.6 
2359.6 
13092.2 
2266.4 
2007.6 
1379.1 
2229.3 
6496.7 
-
2756.2 
1448.4 
-
2341.1 
-
2052.7 
1982 
1927.2 
4528.1 
1762.6 
-
3069.1 
1925.2 
-
2167.9 
-
2169.9 
2288.9 
-
2416.8 
2938.6 
1771.7 
2511.9 
2581.5 
4349.7 
1624.1 
2048.9 
-
2873.8 
2596.7 
-
2232.9 
-
2142.8 
1992 
1902.5 
1778.2 
1511.7 
-
3597.1 
1353.1 
-
2724.2 
-
2708.1 
1258.1 
2171.3 
3128.5 
3027.8 
2281.2 
3115.4 
4089.8 
5051.2 
1645.8 
2200.9 
-
3163.3 
2654.8 
-
2832.5 
-
2480.2 
2002 
1800.1 
1521.1 
992.9 
1741.9 
3221.2 
3751.7 
2803.1 
3549.3 
3514.7 
3902.5 
1584.2 
2345.3 
4002.1 
3337.3 
2296.4 
4076.4 
4839.5 
5969.4 
1514.8 
2532.4 
2306.5 
3945.5 
2321.9 
3014.2 
2463.4 
3448.3 
2670.3 
Pulses 
1972 
79.6 
85.7 
184.8 
-
289.9 
-
-
3441.1 
-
546.4 
306.3 
-
320.5 
467.6 
365.4 
366.1 
298.8 
342 
149.4 
438.4 
-
236.1 
222.6 
-
543.9 
-
306.4 
1982 
40.6 
24.1 
30 
-
98.2 
38.2 
-
144.6 
-
97.8 
318.2 
-
182.8 
292.3 
127.6 
298.5 
520.4 
132.7 
52.2 
35 
-
144 
222.2 
-
375.9 
-
128.9 
1992 
31.2 
24.2 
26.1 
-
80.3 
37 
-
235.9 
-
52.9 
10.4 
82.6 
167.5 
276.3 
74.2 
121.8 
146.7 
40.5 
16.1 
22.2 
-
44.4 
128.74 
-
440.31 
-
95.8 
2002 
18.3 
10.4 
6.6 
15.2 
14.2 
13.7 
25.3 
91.2 
62.4 
28.9 
57.6 
31.8 
38.6 
56.8 
32.8 
66.5 
53.7 
51.1 
16.6 
16.1 
14.6 
24.2 
37.3 
83.3 
115.2 
203.8 
39.8 
Source: Calculation is based on unpublished data from Directorate Ministry of Agriculture, 
of Statistics and Economics, Lucknow, U.P. 
Note: GBN-Gautam Buddha Nagar, JPN-Jyotiba Phule Nagai 
- : Districts were bifurcated after 1991 UP to which data are not available 
Caloric Availability: in calorie / head / day 
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Thus above analyses show that the pulses production registered a declining trend in 
comparison to wheat and rice. Farmers mostly preferred to grow cereals crops more 
than pulses crops because of to gain more profit. 
Table 5.4 depicts the increasing trend of caloric availability of foodgrains, 
which increased from 2359 calories per head per day in 1972 to 3271 calories per 
head per day in 1982. After 1982, it has been reported a declining trend up to 2576 
calories per head per day in 1992, thereafter increased to 2710 calories per head 
per day in 2002 in the study area. It is clear from the table that the study area has 
recorded surplus to fulfill the total requirement of calorie intake of its people except 
the year of 1972. Districtwise analysis indicates that highest caloric availability of 
foodgrains has been recorded in Pilibhit 4893 calories per head per day in 2002 
which has increased from 1413 calories per head per day in 1972. Lowest 
availability of calories in foodgrains has been reported in Ghaziabad amoimting to 
889 calories per head per day in 2002. 
Figure 5.6 exhibits the trend of caloric availability of foodgrains. After 1972, 
caloric availability of foodgrains has increased in six districts, namely, Muzaffamagar 
(4552 calories per head per day), Agra (2607 calories per head per day), Mainpuri 
(2599 calories per head per day), Budaim (2814 calories per head per day), 
Shahjahanpur (3105 calories per head per day) and Pilibhit (4482 calories per head 
per day) in 1982. During 1992, the maximum increase in caloric availability of 
foodgrains has been recorded in the districts of Pilibhit (5091 calories per head per 
day), Shahjahanpur (4236 calories per head per day) and Mathura (2760 calories 
per head per day). During 2002, highest increase in caloric availability has been 
estimated in eight districts, namely, Aligarh (3640 calories per head per day), 
Mathura (3931 calories per head per day), Mainpuri (3377 calories per head per 
day), Etah (4040 calories per head per day), Bareilly (2388 calories per head per 
day), Budaun (4329 calories per head per day), Shahjahanpur (4143 calories per 
head per day) and Pilibhit (4893 calories per head per day). These districts are 
reported for highest caloric availability which is found more than national standard 
requirement i.e., 2400 calorie per head per day. 
It is evident that Mathura, Aligarh and Pilibhit have reported highest 
availability of foodgrain and highest caloric availability which makes highest food 
security regions among the study area. These districts are found surplus due to more 
concentration of foodgrain production and low density of population and availability 
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Table 5.4: Distribution of Caloric Availability of Foo( 
Districts 
Saharanpur 
Muzaffarnagar 
Meerut 
Baghpat 
Bulandshahr 
Ghaziabad 
GBN 
Aligarh 
Hathras 
Mathura 
Agra 
Firozabad 
Mainpuri 
Etah 
Bareilly 
Budaun 
Shahjahanpur 
Pilibhit 
Bijnor 
Moradabad 
JPN 
Rampur 
Farrukhabad 
Kannauj 
Etawah 
Auraiya 
Total 
1972 
1750.3 
1792.2 
1675.6 
-
3436.8 
-
-
3555.9 
-
3410.9 
1992.7 
-
2129.1 
2827.2 
1674.6 
2632.5 
2306.4 
1413.2 
2378.7 
6935.1 
-
2992.3 
1671.2 
-
2885.2 
-
2359.1 
1982 
1967.8 
4552.1 
1792.6 
-
3167.3 
1963.4 
-
2312.5 
-
2267.7 
2607.1 
-
2599.6 
3230.9 
1903.9 
2814.4 
3105.4 
4482.4 
1676.3 
2083.9 
-
3013.8 
2812.7 
-
2608.8 
-
3271.7 
1992 
1933.7 
1742.4 
1537.7 
-
3677.3 
1390.1 
-
9959.9 
-
2760.9 
1362.1 
2253.9 
2396.1 
3304.1 
2363.2 
2327.2 
4236.5 
5091.5 
1661.9 
2222.9 
-
3207.7 
2783.2 
-
3273.1 
-
2576.1 
Igrains 
2002 
1818.4 
1531.5 
999.5 
1751.1 
3235.2 
889.4 
2828.1 
3640.3 
3577.1 
3931.4 
1641.8 
2525.3 
3377.1 
4040.7 
2388.1 
4329.7 
4143.1 
4893.2 
1520.5 
1531.4 
2321.1 
3969.5 
3982.8 
3405.2 
3078.6 
3652.1 
2710.1 
Source: Calculation Is based on unpublished data from Directorate Ministry of Agriculture, 
Deptt. of Statistics and Economics, Lucknow, U.P. 
Note: GBN-Gautam Buddha Nagar, JPN-Jyotiba Phule Nagar 
- : Districts were bifurcated after 1991 UP to which data are not available 
Caloric Availability: in calorie / head / day 
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Table 5.5: Number of Livestoc 
Districts 
Saharanpur 
Muzaffaraagar 
Meerut 
Baghpat 
Bulandshahr 
Ghaziabad 
GBN 
Aligarh 
Hathras 
Mathura 
Agra 
Firozabad 
Mainpuri 
Etah 
Bareilly 
Budaun 
Shahjahanpur 
Pilibhit 
Bijnor 
Moradabad 
JPN 
Rampur 
Farrukhabad 
Kannauj 
Etawah 
Auraiya 
Total 
1981 
404 
428 
352 
-
423 
365 
-
443 
-
478 
330 
-
511 
486 
358 
514 
530 
434 
411 
384 
-
368 
461 
-
527 
-
424 
k Availability 
1991 
552 
370 
309 
-
461 
238 
-
400 
-
426 
304 
348 
664 
470 
301 
455 
479 
387 
374 
322 
-
355 
397 
-
510 
-
384 
2001 
345 
325 
300 
266 
283 
381 
266 
417 
201 
365 
435 
335 
340 
362 
275 
377 
365 
356 
420 
267 
331 
444 
472 
456 
492 
423 
325 
Source. Calculation is based on data from Directorate of Food Supply Department, 
Lucknow, UP. 
Note: GBN-Gautam Buddha Nagar, JPN-Jyotiba Phule Nagar 
- : Districts were bifurcated after 1991 UP lo which data are not available 
Livestock Availability: per 1000 of population 
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Table 5.5 reveals the unequal distributional pattern of livestock population per person 
among the districts. It is exhibited that number of livestock per 1000 of population has 
declined from 424 person in 1981 to 384 person in 1991 and followed by 325 person 
in 2001. Highest number of livestock availability has been recorded in Etawah 
amounting to 492 in 200 recording a declining trend from 527 in 1981 and 510 in 
1991. However, lowest number of livestock is found in Hathras with 201 in 2001. 
Bulandshahr also has reported lowest number of livestock availability which though 
increased from 423 in 1981 to 461 in 1991 but declined to 283 in 2001. Figure 5.7 
illustrates that the spatial dynamism of livestock availability from 1982 to 2002. 
During 1991 and 2001, three districts have registered a declining trend which consists 
of Saharanpur, Bulandshahr and Mainpuri. During 2001, all districts of the study area 
have been recorded a declining trend in number of livestock availability. 
5.1.4 Regions of Food Availability 
Foodgrains availability (in calories per head per day), caloric availability of 
foodgrains (in gram per head per day). Livestock availability (per thousand 
population) are variables of foodgrain availability from which food availability 
regions have been developed. The technique of z-score has been used, wherein all the 
variables are added in order to get the weight of food availability and to delineate the 
homogenous regions (Table 5.12). 
These scores are grouped and mapped into five grades of very high, high, 
medium, low and very low in Figure 5.8. Very high concentration in food availability 
is found in two districts, namely, Rampur and Pilibhit which lies in the eastern portion 
of the study area. High concentration of food availability region comprises of seven 
districts, namely, Aligarh, Farrukhabad, Auraiya, Etawah, Etah, Bijnor and Mathura 
which is found scattered throughout the study area. These districts are observed high 
in foodgrains availability due to high productivity, high infrastructure facilities and 
low density of population and high foodgrains availability. Ten districts come under 
medium grade which spreads in the southwest and southeast portion of the study area. 
Six districts including Saharanpur, Mtizaffamagar, Baghpat, Ghaziabad, Moradabad 
and Hathras form low food availability regions. Very low concentration of food 
availability comprises of only one district i.e., Meerut which lies in the western 
portion of the study area. Food availability has been recorded in these districts due to 
high density of population, high rate ofurbanization and high concentration of cash 
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crops production. Pilibhit district has been reported for highest food availability 
because of low density of population and low rate of urbanization. 
5.2 TREND AND SPATIAL DISTRIBUTIONAL PATTERN OF FOOD 
STABILITY 
Food stability calls for undertaking appropriate pre-emptive steps, 
through which harmful, suspended and inter-annual instability of supplies of 
food can be reduced. Built-in stability needs to be installed in the production, 
prices, marketing and distribution system. Natural and man- made disasters can 
often be anticipated and even prevented (Ghosh, G.N., 2000). In this section, 
therefore, an attempt has been made to find out the distributional pattern and trends of 
food stability. The analysis of food stability in spatial dimension has been worked out 
with three indicators are foodgrains productivity, storage capacity and public 
distribution system. These indicators are discussed separately for convenience easily 
understanding their relevance in the present study. 
5.2.1 Foodgrains productivity 
Yield is the main factor to increase foodgrains production. Yield level in kg 
per hectares has been selected as a unit to measure the productivity and stability of 
production. Yield of foodgrains has been listed to maximize which shows an 
increasing trend, as yield of 964 kg per hectares in 1972 increased to 1544 kg per 
hectares in 1982, 2217 kg per hectares in 1992 and 2647 kg per hectares in 2002. 
Highest yield of foodgrains has been registered in Karmauj amoimting to 3607 kg per 
hectares in 2002, whereas, lowest has been reported in Hathras (Table 5.6). 
Figure 5.9 exhibits the productivity of foodgrains in kg per hectare which has 
been mapped into five categories of very high (more than 3382 kg per hectares), high 
(2962 to 3382 kg per hectares), medium (2543 to 2962 kg per hectares), low (2126 to 
2543 kg per hectares) and very low (less than 2126 kg per hectares). Very high 
productivity region includes two districts, namely, Etawah and Karmauj which lies in 
the southern portion of the study area. High productivity region forms five districts, 
namely, Ghaziabad, Bulandshahr, Meerut, Farrukhabad and Baghpat which lies in the 
north-western pocket of the study area. These areas are high in productivity due to 
alluvial soils and high agricultural facilities like fertilizers consumption and irrigation 
facilities. But productions of foodgrains are found low in these areas due to more 
concentration on cash crops production. Twelve districts come under the category of 
medium productivity regions which lies in the eastern and western pocket of the study 
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area. Low productivity region form four districts, namely, Auraiya, Budaun, Etah and 
Mainpuri. Very low productivity region is confined in three districts i.e., Bareilly, 
Hathras and Muzaffarnagar. 
5.2.2 Storage Capacity 
Storage capacity of foodgrains is one of the important indicators of stability, 
because the food stocks and distribution system depends upon the storage facilities 
which also minimize the food losses. So food storage per thousand population is being 
taken as a measure of food capacity. The purpose of storage is to keep the foodgrains 
in good conditions and minimize the post harvest losses till they require further 
processing, marketing and ultimately for consumption. 
Table 5.7 depicts the spatial distribution of storage capacity. The storage 
capacity in metric tonne per thousand population is accounted for 48.36 in 2002 in the 
study area. The spatial distribution of storage facilities shows that the Government has 
established godowns in each district of the study area, capacity wise the largest 
storage facilities have been located in Shahjahanpur district amotmting to 125.56 
metric tonne per thousand population in 2002, while lowest capacity of storage has 
been counted in Farrukhabad (6.50) in 2002. 
Figure 5.10 illustrates distribution of storage capacity in metric tonne per 
thousand population during 2002 in western UP. For the better understanding of 
spatial distribution of storage capacity, all the districts have been grouped into five 
categories of very high (more than 88.12), high (56.93 to 88.12 per cent), medium 
(25.74 to 56.93) low (5.44 to 25.74) and very low (less than 5.44). Very high grade of 
storage capacity is demarcated by four districts of Shahjahanpur, Etawah, Rampur and 
Bulandshahr. Five districts, namely, Moradabad, Mathura, Aligarh, Bareilly and 
Muzaffarnagar form the region of high storage capacity. The imported foodgrains are 
stored in the godowns for further processing. Farmers have little knowledge to 
maintain their own stores for seasons. Therefore the farmers sale their stirplus 
foodgrains in open markets at lower price. Medium concentration of storage capacity 
forms nine districts with major concentration in central portion of the study area. Six 
districts fall in the category of low storage capacity. They are Bijnor, Meerut, Agra, 
Etawah, Gautam Buddha Nagar and Auraiya. Very low storage capacity has been 
observed in Jyotiba Phule Nagar and Baghpat. These storage capacities are found in 
low food storage capacity due to lack of food production. 
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Table 5,7: Distribution of Storage 
Districts 
Saharanpur 
Muzaffarnagar 
Meerut 
Baghpat 
Bulandshahr 
Ghaziabad 
GBN 
Aligarh 
Hathras 
Mathura 
Agra 
Firozabad 
Mainpuri 
Etah 
Bareilly 
Budaun 
Shahjahanpur 
Pilibhit 
Bijnor 
Moradabad 
JPN 
Rampur 
Farrukhabad 
Kannauj 
Etawah 
Auraiya 
Total 
Total storage 
capacity in 
MT 
108250 
207950 
69720 
2500 
250890 
123320 
0 
188440 
39260 
140200 
92810 
90020 
70224 
106610 
270860 
100870 
320100 
103800 
35780 
241840 
6500 
193320 
49390 
9000 
139160 
15140 
2975954 
Capacity (2001) 
Storage capacity 
in MT /1000 
population 
38.01 
58.71 
19.92 
2.15 
85.82 
37.49 
0 
63.02 
29.44 
67.74 
25.7 
44 
44.09 
38.24 
75.27 
32.86 
125.56 
63.15 
11.43 
64.5 
4.34 
100.56 
31.31 
6.5 
103.85 
12.84 
48.36 
Source: Calculation is based on data from Directorate of 
Food Supply Department, Lucicnow, U.P. 
Note: GBN-Gautam Buddha Nagar, JPN-Jyotiba Phule Nagar 
MT: Metric Tonne 
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There is a need to develop market facility and cold storage facility so that 
storage capacity could be improved. Consequently the interest of both farmers and 
consumers should be protected and food loss would also be minimized. Study also 
shows that the storage capacity is high in highly developed areas of market and 
cooperative market sectors. So, the type of storage capacities can be managed by 
improving the cooperative sector and market centers. The storage capacity can be 
managed by providing loans to the household for domestic use that can minimize the 
food losses. 
5J.3 Public Distribution System 
The public distribution system (PDS) is a major instrument of government's 
food strategy for ensuring availability of foodgrains to public at affordable prices and 
for enhancing food security for the poor. Public distribution system aims at opening 
ration shops (fair price shops) at accessible locations to meet the daily necessities of 
the rural and urban poor including food, kerosene and cooking oil and other essential 
items at subsidized prices. The PDS should be targeted to serve the poor only. 
However, it is difficult to identify poor and also difficult to plug in leakages and 
corruption. Public distribution system in India is the heritage of the Second World 
War with its outbreak in 1939. The British government in India introduced rationing 
system subsequently extended to six other cities under the Dejece of India Rule. Later 
it was extended to Bengal, Uttar Pradesh, Bihar and Madras. In 1942, the department 
of food was established to deal with problems related to food supply, by that time the 
situations has worsened because of the Bengal famine which was exporting rice to 
India (Bapna, S.L., 2002). 
Table 5.8 illustrates that the public distribution system has spread over the 
whole of the study area with varying intensity through the food supply department. 
The total number of fair price shops per thousand population has accounted for 1.37 
in 2002. Highest number of fair price shops has been recorded in Jyotiba Phule Nagar 
(0.49) in 2002. However lowest number of fair price shops has been accounted in 
Ghaziabad(0.18). 
Figure 5.11 demonstrates the uneven distribution of public distribution system. 
Three districts lie in the region of very high grade in availability of public distribution 
system (more than 0.47) including Jyotiba Phule Nagar, Budaun and Shahjahanpur. 
High grade (0.40 to 0.47) forms seven districts, namely, Bareilly, Etah, Farrukhabad, 
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Table 5.8: Distribution of Public distribution system (2002) 
Districts 
Saharanpur 
Muzaffamagar 
Meerut 
Baghpat 
Bulandshahr 
Ghaziabad 
GBN 
Aligarh 
Hathras 
Mathura 
Agra 
Firozabad 
Mainpuri 
Etah 
Bareilly 
Budaun 
Shahjahanpur 
Pilibhit 
Bijnor 
Moradabad 
JPN 
Rampur 
Farrukhabad 
Kannauj 
Etawah 
Auraiya 
Total 
L 
No. of Rural 
Fair Price 
Shop 
780 
743 
461 
266 
850 
196 
282 
886 
450 
528 
753 
623 
592 
1124 
1197 
1295 
1032 
546 
850 
1176 
596 
588 
543 
426 
416 
517 
17716 
No. of Total 
Fair Price 
Shop 
974 
1020 
791 
317 
1163 
606 
352 
1153 
519 
668 
1221 
791 
701 
1278 
1629 
1495 
1202 
651 
1044 
1490 
735 
778 
670 
477 
504 
562 
22791 
Total Number 
of Fair price 
shop /1000 
population 
0.34 
0.28 
0.22 
0.27 
0.39 
0.18 
0.29 
0.38 
0.38 
0.32 
0.33 
0.38 
0.44 
0.45 
0.45 
0.48 
0.47 
0.39 
0.33 
0.39 
0.49 
0.40 
0.42 
0.34 
0.37 
0.46 
0.37 
Source: Calculation is based on data from Directorate of 
Food Supply Department, Lucknow, U.P. 
Note: GBN-Gautam Buddha Nagar, JPN-Jyotiba Phuie Nagar 
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Mainpuri, Firozabad, Rampur and Auraiya. These districts are showing higher 
concentration of fair price shops due to high availabiUty of foodgrains which support 
to increase food security. Ten districts form the region of medium concentration in 
availability of public distribution system (0.33 to 0.40) with major concentration in 
western pocket of the study area. Low availability of public distribution system (0.20 
to 0.33) demarcates five districts, namely, Muzaffamagar, Meerut, Goutam Buddha 
Nagar, Baghpat and Hathras which lies in western pocket of the study area. Very low 
concentration in availability of public distribution system (less than 0.20) comprises 
of one district only i.e., Ghaziabad. These areas have low availability of public 
distribution system due to dearth of food production which cause low food security. 
Therefore, it is very important to improve the network of PDS in rural areas, so that 
poor people could be well benefited. There is a need of improving the effectiveness of 
PDS for uplifting the socio economic condition of rural poor. In this regard, the 
institutions like Panchayat Raj (a system of local self government at village level) 
and other organization should play effective role and take serious steps. 
6.2.4 Regions of Food Stability 
Foodgrains productivity (yield kg per hectare), public distribution system 
(total number of fair price shop per thousand population) and storage capacity 
(storage capacity in metric tonne per thousand population) are the chief determinants 
to food stability. The regions of food stability have been marked out on the basis of 
the value of standardized z-score (Fig. 5.12). 
The region of very high food stability comprises of one district i.e., 
Farrukhabad which lie in the eastern portion of the study area. High grade of food 
stability constitutes Pilibhit, Shahjahanpur, Budaun, Aligarh, Agra, Rampur, Etawah, 
Bulandshahr and Auraiya with major concentration in the eastern and southern 
portion of the study area. All indicators of stability are high in these areas except 
productivity. Public distribution system is the most important indicator to identify 
food stability region. Medium food stability region makes a fairiy extensive area on 
the north eastern portion and southern portion of the study area, both regions include 
nine districts. Three districts, namely, Saharanpur, Bijnor and Hathras fall under the 
low concentration of food stability region. Very low concentration of food stability 
region forms four districts of Meerut, Baghpat, Ghaziabad and Goutam Buddha Nagar 
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which he in the western pocket of the study area. These districts are low due to low 
productivity and high density of population. 
5.3 TREND AND SPATIAL DISTRIBUTIONAL PATTERN OF FOOD 
ACCESSIBILITY 
'Access to adequate food for all people at all times is defined as food security' 
(World Bank, 1986). Food security is not only dependent upon food availability and 
stability but also upon accessibility. The majority of malnourished people cannot 
produce or afford to buy enough food. They have inadequate access to natural 
resources, jobs, income or social scores (Chatarvedi, R., 1997). Food accessibility is 
the composite result of indicators like purchasing power, employment and literacy 
rate. 
5.3.1 Purchasing Power 
A minimum level of income below which a person in officially considered to 
lack adequate subsistence and to be living in poverty. The World Bank definition of 
poverty line for under developed countries lie India is US$ 1 per person per day. As 
per government of India poverty for urban areas is Rs. 296 per month and for rural 
areas Rs. 276 per month i.e. people in India who earn less than Rs. 10 per day per 
government this amount will buy equivalent by 2200 calories per day medically to 
present diets. People are said to be poor if their incomes fall below a certain level 
called a threshold, also known as poverty line. In this definition, they do not have 
enough income to purchase and also do not have easy access to basic goods and 
services, such as food, clothing, housing, transportation and education (Enkarta, 
2005). Purchasing power is the most important indicator of food accessibility. Today 
availability of food is not a problem rather problem is associated with who do not 
have purchasing power, as poverty is the root cause of food security. If people do not 
have purchasing power, they have substitute of food reserves. Food security and 
poverty are directly related to each other. So the need of poor should be protected by 
improving their purchasing power, through employment and income generation 
programmes (Srinivasan, P.V., 2002). 
Table 5.9 reveals the spatial distribution of below poverty line families and 
percentage of poor people who live below poverty line. The distribution of below 
poverty line varies from district to district varying from 0.86 per cent to the total 
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Table 5.9: Number of Fami 
Districts 
Saharanpur 
Muzaffamagar 
Meerut 
Baghpat 
Bulandshahr 
Ghaziabad 
GBN 
Aligarh 
Hathras 
Mathura 
Agra 
Firozabad 
Mainpuri 
Etah 
Bareilly 
Budaun 
Shahjahanpur 
Pilibhit 
Bijnor 
Moradabad 
JPN 
Rampur 
Farrukhabad 
Kannauj 
Etawah 
Auraiya 
Total 
ies Below Poverty Line (2001) 
Number of 
Families Below 
Poverty Line 
120613 
75949 
20533 
16934 
54740 
28060 
21380 
54316 
37213 
91503 
20914 
71064 
101350 
121883 
220200 
115025 
86446 
78066 
45384 
102197 
45807 
76542 
84662 
64993 
101765 
113738 
1971277 
% of BPL to the total 
Number of Families 
6.12 
3.85 
1.04 
0.86 
2.78 
1.42 
1.08 
2.76 
1.89 
4.64 
1.06 
3.60 
5.14 
6.18 
11.17 
5.84 
4.39 
3.96 
2.30 
5.18 
2.32 
3.88 
4.29 
3.30 
5.16 
5.77 
100.00 
Food Supply Department, Lucknow, U.P. 
Note: GBN-Gautam Buddha Nagar, JPN-Jyotiba Phule Nagar 
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number of families of below poverty line in Baghpat to 11.17 per cent in Bareilly in 
2001. 
To know the spatial concentration of poverty in the districts of the study area, 
it has been mapped into five grades of very high (more than 7.94 per cent), high (4.94 
to 7.15 per cent) medium (2.73 to 4.94 per cent), low (1.2 to 2.73 per cent) and very 
low (less than 1.2 per cent) (Fig.5.13). Very high grade of below poverty line is 
confined in only one district i.e., Bareilly. High grade of below poverty line is 
recorded in seven districts, namely, Saharanpur, Etah, Etawah, Moradabad, Budaun, 
Mainpuri and Auraiya. These districts are high in below poverty line due to lack of 
educational facilities and lack of foodgrains production. Medium grade of below 
poverty line is observed in ten districts with major concentration in the south western 
and eastern pockets of the study area. Four districts, namely, Ghaziabad, Hathras, 
Bijnor and Jyotiba Phule Nagar come under the low grade of below poverty line, first 
two districts lie in the eastern pocket and latter districts lie in the western pocket of 
the study area. Very low concentration of poverty is found in four districts, namely, 
Baghpat, Meerut, Goutam Buddha Nagar and Agra with major concentration in 
western pocket of the study area. Poverty is observed low in these districts due to high 
employment and high education facilities. So, the study shows that the poverty is the 
main feature of rural areas. Educational advancement also should be increased to 
eradicate the poverty and to boost the knowledge of farmers to use of new technology 
in a proper way for sustainable agricultural development. 
6.3.2 Employment 
Employment is the second indicator of food accessibility. The percentage of 
main workers to the total population has been taken as a measure of employment. 
Those workers who had worked for the major part of the reference period (i.e., 6 
months or more) are defined as main workers (Census of India, 2001). It is generally 
observed that where the percentage of main workers is high, poverty is low and 
purchasing power of the people is high. Therefore, people have more access to food. 
Table 5.10 illustrates the percentage of main workers to the total population. 
Percentage of main workers has decreased from 28.17 in 1971 to 24.19 in 2001 in the 
study area. Highest percentage of main workers is recorded in Bulandshahr, an 
increase from 26.6 per cent in 1971 to 27.01 per cent in 2001. Whereas, lowest 
workers has been recorded in Pilibhit i.e. 21.90 per cent in 2001. 
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Table 5.10: Percentage of Main Workers to the total Population 
District 
Saharanpur 
Muzaffarnagar 
Meerut 
Baghpat 
Bulandshahr 
Ghaziabad 
GBN 
Aligarh 
Hathras 
Mathura 
Agra 
Firozabad 
Mainpuri 
Etah 
Bareilly 
Budaun 
Shahjahanpur 
Pilibhit 
Bijnor 
Moradabad 
JPN 
Rampur 
Farrukhabad 
Kannauj 
Etawah 
Auraiya 
Total 
1971 
29.8 
28.7 
27.6 
-
26.6 
-
-
27.3 
-
27.5 
26.6 
-
27.8 
28.6 
30.4 
31.5 
32.7 
31.7 
27.6 
29.2 
-
30.5 
29.4 
-
27.3 
-
28.7 
1981 
29.16 
28.46 
27.68 
-
25.88 
27.46 
-
26.54 
-
27.50 
25.88 
27.13 
27.07 
28.21 
28.86 
27.16 
30.98 
29.89 
27.80 
28.43 
-
29.42 
28.81 
-
26.21 
-
28.17 
1991 
28.93 
29.97 
28.16 
-
26.60 
26.95 
-
27.40 
-
28.05 
26.60 
27.14 
27.33 
28.51 
28.71 
30.56 
30.95 
28.92 
27.58 
27.80 
-
29.29 
29.08 
-
26.88 
-
.2834 
2001 
23.90 
25.39 
24.59 
24.90 
27.01 
24.31 
26.71 
23.31 
22.11 
26.78 
22.49 
22.16 
22.87 
23.6 
23.84 
25.05 
24.16 
21.90 
22.62 
26.53 
25.53 
23.76 
24.25 
24.99 
22.30 
24.17 
24.19 
Source: Calculation Is based on data obtained from Economics and Statistics, State Planning 
Institute, Lucknow, U.P. 
Note: GBN-Gautam Buddha Nagar, JPN-Jyotiba Phule Nagar 
-: Districts were bifurcated after 1991 UP to which data are not available 
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Figure 5.14 indicates the percentage of main workers to the total population 
which has been categorized into five grades of very high (more than 26 per cent), high 
(25-26 per cent), Medium (24-25 per cent), low (23-24 per cent) and very low (less 
than 23 per cent). Very high grade of employment region demarcates five districts 
which consist of Jyotiba Phule Nagar, Moradabad, Bulandshahr, Goutam Buddha 
Nagar and Mathura with major concentration in the western pocket except Moradabad 
which lies in the eastern pocket of the study area. High grade forms five districts, 
namely, Budaun, Muzaffamagar, Meerut, Baghpat and Kannauj. These areas are 
counted for high concentration of main workers due to high infrastructure facilities, 
industrial development and agricultural development. So, poverty is recorded low in 
these areas due to high concentrations of employment. Eight districts come under the 
medium grade scattered throughout the study area. Low grade has been found in 
Bijnor, Aligarh and Mainpuri. Very low rate of employment has been recorded in 
Pilibhit, Hathras, Firozabad, Agra and Etawah. So, due to unemployment poverty is 
increased which leads to decrease of food security. Thus employment should be 
increased to eliminate poverty in deficit areas, which will be beneficial in sustainable 
development. 
6.3.3 Literacy Rate 
Literacy is one of the crucial factors of poverty alleviation as well as himger 
reduction. The illiterate people whether urban or rural are the most poor and 
malnourished. Even primary level education has an effective role in reducing both 
poverty and hunger. Graduate and technical education is the most important 
instrument for reducing both poverty and hunger (Kumar, H., 2002). 
Literacy is not only important for accessibility but also plays an important role 
in overall development. Table 5.11 shows the distributional pattern of Literacy rate 
which has rose to 58.44 per cent in 2001 from 22.31 per cent in 1971 in the study 
area. During 1981-1991, literacy rate has recorded an increase from 28.19 per cent to 
42.02 per cent. The literacy rate has reported an increase in all the districts of the 
study area, which exercises an influence in the development of the region. Lowest 
percentage of literacy rate is recorded in Budaun (38.83 per cent) in 2001 though 
increased from 12.66 per cent in 1971. Figure 5.15 shows that the highest literacy rate 
is reported in Auraiya (71.50 per cent) followed by Etawah (70.75 per cent), 
Farrukhabad (62.27 per cent), Firozabad (66.33 per cent), Agra (64.97 per cent), 
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Ghaziabad (69.19 per cent) and Goutam Buddha Nagar (69.78 per cent) in 2001. 
These districts lie in high food security region. 
Figure 5.15 Districtwise trend of Literacy rate (1971-2001) 
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5.3.4 Regions of Food Accessibility 
Purchasing power, Employment and literacy rate are the variables of analysis 
of food accessibility. The standardized z-scores of these variables are added in order 
to get the weight of food accessibility regions. Figure 5.16 reveals that the region of 
very high grade of food accessibility including only one district i.e., Auraiya. High 
grade of food accessibility region includes seven districts, namely, Saharanpur, 
Muzaffamagar, Bareilly, Goutam Buddha Nagar, Bulandshahr, Mathura and Etawah. 
These districts are witnessed high accessibility of food due to high concentration of 
Purchasing power and employment which leads to increase in food security. But the 
region of high accessibility of food is dotted over some areas with lack of crop 
production and high density of population. Food accessibility is most positively 
correlated to purchasing power. Literacy rate is the most important to eliminate 
poverty and to increase the knowledge of farmers to use new technology in proper 
way. Medium grade of food accessibility regions are demarcated in ten districts of the 
study area. Six districts, namely, Shahjahanpur, Aligarh, Hathras, Bijnor, Agra and 
Firozabad lie in low grade of food accessibility region. Very low grade of food 
accessibility region forms two districts, namely, Pilibhit and Rampur which lies in 
eastern portion of the study area. These areas are low in food accessibility due to 
unemployment and high poverty. 
5.4 Regions of Food Security 
The foregoing analysis clearly reveals that there is a lot of variation in the 
level of food availability, food stability and food accessibility across the districts in 
western UP. In order to assess overall food security, composite z-scores of nine 
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variables, including three of food availability, three of stability and three of 
accessibility have been added. Table 5.12 shows that the standardized z-score varies 
between 1.77 in Auraiya and -1.98 in Baghpat. To divide the western Uttar Pradesh in 
to food security regions, the composite standardized z-scores values are categorized 
into five grades of very high, high, medium, low and very low. 
Figure 5.17 reveals that the region of very high food security demarcated three 
districts including Mathura, Etawah and Auraiya which lies in the southern pocket of 
the study area. High food security region comprises of ten districts with a major 
concentration in the southern pocket of the study area. These areas are high in food 
security regions due to high concentration of food stability consequent upon high 
storage capacity, public distribution system and high foodgrains production. These 
areas are high in food security due to low density of population, large size of land 
holdings which cause to higher rural development. So, purchasing power and 
employment are the main factors of high level food security in these regions. Three 
districts, namely, Bijnor, Jyotiba Phule Nagar and Bareilly come under the medium 
grade of food security regions. Goutam Buddha Nagar, Muzaffamagar, Saharanpur, 
Moradabad, Firozabad and Agra come under low concentration of food security 
region scattered throughout the study area. Very low grade of food security region 
demarcates four districts including Ghaziabad, Hathras, Meerut and Baghpat which 
lies in the western pocket of the study area. These districts are low in food security 
due to lack of fair price shops, low level of purchasing power, lack of storage capacity 
and lack of foodgrains production. Low level of food security decreases rural 
development. Thus food security is the backbone of socio-economic development of 
any region or nation. 
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Table 5.12: Districtwise Distribution of Food Availability, Food Stability and 
Food Accessibility (in Composite standardized Z-Scores) in Western 
Uttar Pradesh (2002) 
Districts 
Saharanpur 
Muzaffamagar 
Meerut 
Baghpat 
Bulandshahr 
Ghaziabad 
GBN 
Aligarh 
Hathras 
Mathura 
Agra 
Firozabad 
Mainpuri 
Etah 
Bareilly 
Budaun 
Shahjahanpur 
Pilibhit 
Bijnor 
Moradabad 
JPN 
Rampur 
Farrukhabad 
Kannauj 
Etawah 
Auraiya 
Food 
Availability 
-0.92 
-1.30 
-1.83 
-1.40 
-0.07 
-1.38 
-0.46 
0.98 
-0.66 
OM 
-0.48 
-0.44 
0.70 
0.80 
-0.86 
1.18 
-0.34 
1.77 
-0.63 
-1.19 
-0.49 
1.56 
1.06 
0.89 
1.19 
1.31 
Food 
Stability 
-1.33 
-0.20 
-1.75 
-1.60 
1.12 
-2.11 
-1.79 
0.54 
-0.69 
0.30 
0.61 
0.25 
0.23 
0.23 
0.38 
0.71 
0.53 
0.57 
-0.98 
0.30 
0.18 
1.32 
1.51 
-0.07 
1.29 
0.63 
Food Accessibility 
0.98 
0.90 
-0.14 
-0.06 
1.27 
0.22 
0.76 
-0.76 
-1.40 
1.47 
-1.34 
-0.58 
0.32 
0.24 
1.37 
-0.45 
-0.62 
-1.81 
-1.30 
0.42 
-0.45 
-1.78 
0.45 
0.55 
0.35 
1.62 
Food 
Security 
-0.49 
-0.49 
-1.98 
-1.60 
0.94 
-1.69 
-0.73 
0.54 
-1.29 
1.51 
-0.61 
-0.42 
0.41 
0.71 
0.42 
0.34 
-0.26 
0.63 
-0.44 
-0.48 
-0.43 
0.83 
1.49 
0.51 
1.45 
1.77 
Source : Calculation is based on appendix III 
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Chapter - VI 
RURAL D£V^OPM£NT 
CHAPTER-VI 
RURAL DEVELOPMENT 
Sustainable development of any country is dependent on food. To know the 
facts it is necessary to check out the levels of rural development. This chapter is 
divided into four sections. First section deals with agricultural development under two 
sub-sections of trend and distributional pattern of indicators of agricultural 
development and agricultural development regions. Second section focuses the 
industrial development under two sub-sections of trend and distributional pattern of 
indicators of industrial development and industrial development regions. Third section 
highlights indicators of infrastructure development (educational development regions, 
transport and communication development regions, development of power sector 
regions, development of banks and marketing regions) and infrastructure development 
regions. Last section briefly analyses the rural development regions in western Uttar 
Pradesh. The districts with reference to composite z-scores have been arranged into 
five categories of very high (more than 1.5), high (0.5 to 1.5), mediimi (-0.5 to 0.5), 
low (-1.5 to -0.5) and very low (less than -1.5). 
6.1 SPATIAL ANALYSIS OF AGRICULTURAL DEVELOPMENT 
The success of new strategy in agricultural development depends upon high 
yielding varieties of seeds, fertilizers, irrigation, insecticides, agricultural implements 
and innovations. Consolidation of fragmented holdings as a part of the land reform 
programme, agriculture and rural electrification are the other components which are 
crucial to achieve optimum results from the investment and the effort put into 
cultivation. The improved varieties of seeds are highly responsive to fertilizer input. 
They would not achieve full potential without proper water and fertilizer and their 
output would be highly variable or even decline heavily without the use of pesticides 
and herbicides (Chopra R.N., 1986). Agricultural development has a strong bearing 
on poverty situation. 
Agricultural development comprises of eight indicators which include net 
sown area to the total cultivated area, total irrigated to the total cultivated area, 
percentage of pumping sets and tubewells, percentage of canals irrigation to the net 
irrigated area, percentage of tubewells irrigation to the net irrigated area, cropping 
intensity, percentage of land holding by size groups below one hectare and fertilizer 
consumption in kg per hectare of cultivated area. To understand the level of 
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agriculture development in details in the study area, each indicator has been analyzed 
in spatial distribution. 
6.1.1 Net Sown Area 
Net Sown Area (NSA) refers to that part of the cultivated land on which 
sowing is actually done at least once in a year. In other words area sown more than 
once, in the same year is counted only one. Table 6.1 demonstrates the spatial 
distribution of net sown area to the total cultivated area which reported slightly an 
increase with 94.05 per cent in 1972 to 94.56 per cent in 2002. It has reported highest 
in Agra district accounted for 95.23 per cent in 1972 to 100 per cent in 2002; whereas 
lowest reckoned in Mainpuri which declined from 91.46 per cent in 1972 to 84.06 per 
cent in 2002. 
Figure 6.1: Districtwise trend of Net Sown area 
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Figure 6.1 shows the trend of net sown area across districts. Nine districts 
have been reported for highest area under net sown area namely Saharanpur, 
Muzaffamagar, Meerut, Bulandshahr, Ghaziabad, Agra, Pilibhit, Rampur and 
Farrukhabad in 2002. In 1992, highest increase in net sovra area is found in three 
districts of Agra, Pilibhit and Rampur after 1982. These districts have been reported 
for highest concentration in cash crops production. 
6.1.2 Irrigation Facilities 
Irrigation plays a vital role in transforming the precarious agriculture of semiarid 
regions into productive agriculture. The success of HYVs Programs depends mainly 
on the availability of adequate irrigation facilities as high HYVs require high 
chemical fertilizers and more water supply to plants. Irrigation keeps great importance 
in the drought prone areas. 
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Table 6.1: Percenta 
Districts 
Saharanpur 
Muzaffarnagar 
Meerut 
Baghpat 
Bulandshahr 
Ghaziabad 
GBN 
Aligarh 
Hathras 
Mathura 
Agra 
Firozabad 
Mainpuri 
Etah 
Bareilly 
Budaun 
Shahjahanpur 
Pilibhit 
Bijnor 
Moradabad 
JPN 
Rampur 
Farrukhabad 
Kannauj 
Etawah 
Auraiya 
Total 
ge of Net Sown Area to the Total Cultivated Area 
1972 
96.02 
95.41 
95.37 
-
95.44 
-
-
95.51 
-
94.92 
95.23 
-
91.46 
92.43 
95.24 
94.52 
88.28 
92.29 
93.32 
94.85 
-
95.75 
92.31 
-
92.61 
-
94.05 
1982 
95.03 
96.60 
95.45 
-
92.68 
93.90 
-
94.23 
-
92.23 
90.34 
-
84.38 
86.41 
95.29 
91.29 
89.83 
151.28 
135.68 
95.06 
-
96.36 
85.66 
-
87.47 
-
92.33 
1992 
97.63 
96.75 
95.80 
-
95.53 
91.34 
-
94.15 
-
94.35 
124.34 
92.68 
79.21 
87.48 
95.39 
90.94 
91.20 
96.61 
92.67 
96.03 
-
97.88 
86.72 
-
89.70 
-
91.33 
2002 
98.60 
97.68 
97.35 
96.79 
97.36 
90.89 
89.82 
95.91 
95.82 
95.74 
100.94 
91.18 
84.06 
89.38 
96.72 
92.76 
92.06 
98.43 
90.80 
96.86 
95.51 
98.44 
93.12 
90.09 
87.54 
88.38 
94.56 
Source: Calculation is based on unpublished data from Directorate Ministry of Agriculture, Deptt. 
of Statistics and Economics, Lucknow, U.P. 
Note: GBN-Gautam Buddha Nagar, JPN-Jyotiba Phule Nagar, 
- : Districts were bifurcated after 1991 UP to which data are not available 
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Table 6.2: Percentage of Irrigation (Total Irrigated Area to the Total 
Cultivated Area) 
Districts 
Saharanpur 
Muzaffamagar 
Meerut 
Baghpat 
Bulandshahr 
Ghaziabad 
GBN 
Aligarh 
Hathras 
Mathura 
Agra 
Firozabad 
Mainpuri 
Etah 
Bareilly 
Budaun 
Shahjahanpur 
Pilibhit 
Bijnor 
Moradabad 
JPN 
Rampur 
Farrukhabad 
Kannauj 
Etawah 
Auraiya 
Total 
1972 
63.95 
123.16 
112.76 
-
96.83 
-
-
94.77 
-
68.22 
44.36 
-
65.77 
64.91 
40.94 
39.52 
31.88 
33.41 
37.35 
48.29 
-
28.62 
47.42 
-
53.12 
-
91.87 
1982 
90.96 
120.06 
134.91 
-
130.79 
127.12 
-
111.32 
-
86.32 
62.35 
-
80.20 
76.93 
62.33 
50.03 
65.29 
85.22 
70.42 
82.28 
-
80.63 
62.86 
-
74.66 
-
85.85 
1992 
82.67 
74.16 
67.32 
-
62.37 
70.27 
-
79.74 
-
10.36 
139.50 
109.85 
90.85 
97.74 
97.68 
129.67 
95.83 
78.31 
124.61 
89.43 
-
74.80 
117.84 
-
110.40 
-
91.12 
2002 
134.93 
154.20 
152.09 
152.66 
166.50 
144.40 
106.98 
133.27 
122.73 
114.75 
87.22 
102.73 
122.73 
110.33 
140.88 
112.19 
136.46 
153.95 
107.56 
142.52 
125.47 
170.21 
91.87 
103.99 
100.94 
107.57 
126.92 
Source: Calculation is based on unpublished data from Directorate Ministry of Agriculture, Deptt. 
of Statistics and Economics, Luclcnovv, U.P. 
Note: GBN-Gautam Buddha Nagar, JPN-Jyotiba Phule Nagar, 
- : Districts were bifurcated after 1991 UP to wtiich data are not available 
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Table 6,3: Percentage of Irrigation by different sources Canals 
Tubewells 
and 
Districts 
Saharanpur 
Muzaffamagar 
Meerut 
Baghpat 
Bulandshahr 
Ghaziabad 
GBN 
Aligarh 
Hathras 
Mathura 
Agra 
Firozabad 
Mainpuri 
Etah 
Bareilly 
Biidaun 
Shahjahanpur 
Pilibhit 
Bijnor 
Moradabad 
JPN 
Rampur 
Farrukhabad 
Kannauj 
Etawah 
Auraiya 
Total 
1972 
Canal 
44.59 
52.89 
43.79 
-
31.38 
-
-
32.64 
-
61.52 
37,96 
-
38.25 
38.12 
66.95 
-
39.22 
67.93 
7.20 
1.80 
-
42.83 
22.97 
-
61.44 
-
18.07 
Tubewell 
42.36 
37.53 
40.03 
-
43.91 
-
-
43.37 
-
25.14 
39.61 
-
26.10 
24.15 
11.91 
50.05 
29.97 
24.12 
74.46 
43.51 
-
41.91 
46.66 
-
13.37 
-
18.11 
1982 
Canal 
32.97 
43.25 
32.95 
-
33.82 
32.70 
-
26.54 
-
51.06 
24.28 
-
34.18 
30.01 
42.07 
0.20 
25.93 
40.73 
7.14 
5.07 
-
24.16 
15.78 
-
64.68 
-
28.77 
Tubewell 
66.25 
55.27 
65.71 
-
62.07 
70.87 
-
69.35 
-
47.72 
70.88 
59.36 
50.13 
31.99 
53.85 
60.61 
57.38 
83.88 
58.69 
-
27.06 
17.22 
-
26.41 
-
59.03 
1992 
Canal 
33.79 
40.04 
20.72 
-
19.76 
26.48 
-
19.37 
-
42.27 
20.36 
15.09 
33.08 
20.31 
27.52 
0.02 
11.47 
36.29 
1.66 
3.52 
-
14.53 
14.49 
-
63.35 
-
17.85 
Tubewell 
66.14 
59.33 
71.60 
-
77.36 
70.00 
-
79.34 
-
56.90 
77.69 
84.68 
66.19 
74.80 
56.43 
71.48 
78.72 
49.24 
85.92 
81.66 
-
75.72 
83.38 
-
34.18 
-
60.87 
2002 
Canal 
19.80 
26.20 
21.0 
13.02 
14.20 
14.58 
7.25 
16.79 
11.18 
40.02 
11.07 
12.40 
24.79 
15.77 
15.24 
0.04 
8.48 
12.34 
2.32 
4.45 
3.01 
3.19 
8.11 
46.42 
43.2 
15.15 
Tubewell 
79.86 
73.70 
78.63 
86.68 
83.12 
81.81 
66.57 
78.73 
88.18 
59:78 
87.71 
87.50 
72.28 
65.53 
74.54 
97.35 
90.83 
73.78 
82.98 
92.88 
99.36 
84.38 
95.57 
91.70 
52.58 
56.67 
85.1 
Source: Calculation Is based on unpublished data from Directorate Ministry of Agriculture, 
of Statistics and Economics, Lucknow, U.P. 
Note: GBN-Gautam Buddha Nagar, JPN-Jyotiba Phule Nagar, 
- : Districts were bifurcated after 1991 UP to which data are not available 
Deptt. 
170 
Table 6.4: Percenta 
Districts 
Saharanpur 
Muzaffamagar 
Meerut 
Baghpat 
Bulandshahr 
Ghaziabad 
GBN 
Aligarh 
Hathras 
Mathura 
Agra 
Firozabad 
Mainpuri 
Etah 
Bareilly 
Budaim 
Shahjahanpur 
Pilibhit 
Bijnor 
Moradabad 
JPN 
Rampur 
Farrukhabad 
Kannauj 
Etawah 
Auraiya 
Total 
ge of Pumping Sets and Tubewells 
1982 
PP 
_ 4.1 
3.6 
3.3 
-
3.2 
1.9 
-
2.8 
-
2.0 
3.1 
-
2.2 
1.7 
1.6 
1.7 
2.2 
1.6 
3.0 
4.9 
-
1.5 
2.5 
-
1.4 
-
1.86 
GT 
3.4 
2.6 
3.4 
-
3.2 
1.6 
-
2.5 
-
0.1 
2.1 
-
2.0 
2.5 
1,6 
4.5 
2.4 
0.2 
3.1 
4.9 
-
1.1 
2.1 
-
1.3 
-
1.72 
1992 
PP 
3.3 
2.0 
2.7 
-
2.5 
1.5 
-
2.7 
-
1.9 
2.3 
0.2 
1.9 
2.0 
2.3 
2.5 
2.5 
1.7 
2.9 
4.7 
-
1.6 
2.4 
-
1.4 
-
1.73 
GT 
2.5 
2.3 
2.0 
2.2 
1.1 
2.6 
-
1.8 
2.0 
0.6 
1.8 
2.2 
2.4 
2.5 
2.4 
1.6 
2.3 
3.6 
1.4 
2.1 
1.6 
1.58 
2002 
PP 
2.0 
1.8 
2.2 
0 
2.2 
1.1 
0 
2.7 
-
0.1 
1.1 
1.1 
1.1 
2.4 
2.3 
4.2 
1.6 
0.4 
2.2 
4.0 
0.1 
1.1 
1.8 
0.0 
1.6 
0.0 
1.42 
GT 
2.0 
1.7 
1.2 
0.8 
1.7 
0.8 
0.5 
2.2 
-
0 
1.3 
0.9 
1.1 
2.3 
2.3 
4.3 
1.6 
0.4 
2.3 
3.1 
0.1 
1.1 
l.O 
0.7 
1.1 
0.9 
1.35 
Source: Calculation is based on data obtained from Economics and Statistics, State Planning 
Institute, Lucicnow, U.P. 
Note: GBN-Gautam Buddha Nagar, JPN-Jyotiba Phuie Nagar, 
- : Districts were bifurcated after 1991 UP to whicti data are not available 
PP: Pumping sets 
GT: Government Tubewells 
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Table 6.5: Fertilizer 
Districts 
Saharanpur 
Muzaffamagar 
Meerut 
Baghpat 
Bulandshahr 
Ghaziabad 
GBN 
Aligarh 
Hathras 
Mathura 
Agra 
Firozabad 
Mainpuri 
Etah 
Bareilly 
Budaun 
Shahjahanpur 
Pilibhit 
Bijnor 
Moradabad 
JPN 
Rampur 
Farrukhabad 
Kannauj 
Etawah 
Auraiya 
Total 
1 
Consumption in kg per hectare of Cultivated Area 
1972 
17.93 
29.07 
37.33 
-
36.84 
-
-
32.45 
-
20.58 
11.15 
12.67 
16.35 
14.31 
19.93 
15.75 
20.40 
20.22 
29.40 
-
25.93 
35.21 
-
13.47 
-
22.72 
1982 
69.00 
75.44 
100.57 
-
71.36 
80.03 
-
44.82 
-
32.68 
41.62 
37.77 
34.92 
47.37 
43.30 
55.33 
65.79 
65.10 
57.64 
-
76.50 
73.40 
-
42.47 
-
56.45 
1992 
120.00 
128.44 
140.03 
-
122.81 
88.23 
-
113.50 
-
79.54 
77.07 
80.25 
80.96 
90.12 
74.43 
138.23 
95.94 
110.10 
152.67 
124.84 
-
117.76 
125.45 
-
135.57 
-
109.79 
2002 
164.16 
215.79 
189.18 
168.83 
151.44 
186.75 
95.11 
96.82 
116.78 
80.07 
114.73 
138.90 
140.29 
100.26 
143.38 
117.63 
137.92 
170.49 
147.14 
152.20 
202.80 
125.94 
197.98 
148.02 
94.54 
62.30 
140.61 
Source: Calculation is based on unpublished data from Directorate Ministry of Agriculture, Deptt. 
of Statistics and Economics, Lucknow, U.P, 
Note: GBN-Gautam Buddha Nagar, JPN-Jyotiba Phule Nagar, 
- : Districts were bifurcated after 1991 UP to which data are not available 
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6.1.4 Cropping Intensity 
Intensity of cropping refers to the ratio between the gross cropped area and the 
net cukivated area usually expressed in percentage terms. How many crop a cultivator 
can produce in a year on his land or in other word to what extent a cultivator can 
double his cropping or intensity of cropping depends on several factors such as, 
availability of efficient irrigation facility, use of manures and nature of crops which he 
decides to grow. As regards the irrigation water and manures, it may be argued that 
improvement in their use induces intensity of cropping (Misra, S., 1968). 
Figure 6.4: Districtwise trend in Intensity of Crops 
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Table 6.6 reveals the spatial pattern of cropping intensity which recorded an 
increase from 139.58 per cent in 1972 to 158.65 per cent in 2002 in the study area. 
The spatial analysis shows that, maximum intensity of cropping has been registered in 
Rampur which rose from 143.8 per cent in 1972 to 183.68 per cent in 2002. While 
lowest intensity of cropping is reported in Bijnor though slightly an increase from 
129.3 per cent to 134.86 per cent during the study period (1972-2002). 
Figure 6.4 demonstrates that the highest intensity is confined in northern 
portion of study area during all study periods. The maximum intensity of cropping has 
been registered in eight districts, namely, Aligarh, Hathras, Budaun, Shahjahanpur, 
Moradabad, Rampur, Bulandshahr and Etawah in 2002 while remaining districts did 
not show an increase in intensity of cropping in 2002 from 1972, 1982 and 1992. 
6.1.5 Land Holdings 
It is generally accepted that in India a major cause of low productivity in 
agriculture is the fragmentation of land holding. The size of land holding is one of the 
important indicators of farmers, socio economic status especially in agricultural 
country like India where land is scarce and is much valued by the people (Roy, P., 
1968). 
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Table 6.6: Distribution of Cropping Intensity 
Districts 
Saharanpur 
Muzaffamagar 
Meerut 
Baghpat 
Bulandshahr 
Ghaziabad 
GBN 
Aligarh 
Hathras 
Mathura 
Agra 
Firozabad 
Mainpuri 
Etah 
Bareilly 
Budaun 
Shahjahanpur 
Pilibhit 
Bijnor 
Moradabad 
JPN 
Rampur 
Farrukhabad 
Kannauj 
Etawah 
Auraiya 
Total 
1 
1972 
148.2 
146.2 
152.2 
-
153.1 
-
-
152.9 
-
131.7 
124.4 
-
138.8 
144.9 
132.5 
127.0 
135.3 
145.5 
129.3 
133.7 
-
143.8 
134.3 
-
133.7 
-
139.58 
1982 
175.74 
158.27 
161.41 
-
163.81 
169.24 
-
167.45 
-
143.68 
138.69 
-
149.89 
154.80 
144.09 
138.54 
142.52 
158.47 
136.72 
146.59 
-
154.35 
147.89 
-
138.70 
-
152.15 
1992 
160.00 
155.63 
158.44 
-
175.11 
164.67 
-
163.36 
-
138.32 
131.60 
-
166.51 
163.53 
151.16 
149.13 
150.16 
165.06 
128.54 
150.71 
-
167.28 
146.09 
-
146.82 
-
153.59 
2002 
157.73 
151.70 
156.25 
157.97 
171.04 
159.38 
119.19 
169.13 
164.08 
158.34 
142.07 
158.34 
163.33 
158.26 
159.68 
162.13 
162.55 
165.17 
134.86 
167.98 
157.95 
183.68 
139.61 
159.86 
160.20 
158.54 
158.65 
Source: Calculation is based on unpublished data from Directorate Ministry of Agriculture, Deptt. 
of Statistics and Economics, Lucknow, UP. 
Note: GBN-Gautam Buddha Nagar, JPN-Jyotiba Phule Nagar, 
- ; Districts were bifurcated after 1991 UP to which data are not available 
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Table 6.7: Percentage 
Districts 
Saharanpur 
Muzaffamagar 
Meerut 
Baghpat 
Bulandshahr 
Ghaziabad 
GBN 
Aligarh 
• Hathras 
Mathura 
Agra 
Firozabad 
Mainpuri 
Etah 
Bareilly 
Budaun 
Shahjahanpur 
Pilibhit 
Bijnor 
Moradabad 
JPN 
Rampur 
Farrukhabad 
Kaimauj 
Etawah 
Auraiya 
Total 
of Land Holdings by Size Groups (Below 1 hectare) 
1972 
56.47 
59.04 
58.72 
-
56.15 
-
-
52.38 
-
42.59 
53.19 
-
71.47 
66.77 
66.77 
67.16 
68.36 
61.18 
53.42 
60.05 
-
62.16 
76.14 
-
66.55 
-
62.55 
1982 
65.5 
59.00 
58.7 
-
56.2 
63.4 
-
52.4 
-
42.6 
53.2 
-
71.5 
66.5 
66.8 
67.2 
68.4 
61.2 
53.4 
60.1 
-
62.2 
76.1 
-
66.6 
-
62.6 
1992 
60.2 
65.3 
63.1 
-
60.9 
68.0 
-
57.5 
-
47.7 
58.4 
52.2 
16.1 
69.5 
71.6 
70.7 
69.0 
63.9 
62.1 
65.1 
-
65.4 
78.4 
-
71.5 
-
66.1 
2002 
62.7 
64.6 
65.3 
0 
65.4 
71.3 
0 
63.3 
0 
50.3 
59.0 
63.3 
76.5 
73.3 
73.0 
73.0 
71.3 
63.0 
65.1 
70.9 
0 
65.9 
79.6 
0 
73.5 
0 
68.8 
Source. Calculation is based on data obtained from Economies and Statistics, State Planning 
Institute, Lucknow, UP, 
Note: GBN-Gautam Buddha Nagar, JPN-Jyotiba Phule Nagar, 
- : Districts were bifurcated after 1991 UP to which data are not available 
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Table 6.7 demonstrates the spatial pattern of land holdings below one hectare. 
It has been found an increase from 62.55 per cent in 1972 to 68.8 per cent in 2002. In 
1982 land holding was estimated as 62.6 per cent which increased to 66 per cent in 
1992. Districtwise analysis shows that the highest land holding as 79.6 per cent has 
been reported in Farrukhabad in 2002 however it was 76.14 per cent in 1972. 
Consequently, production of cash crops recorded higher in this district. But the lowest 
holding has recorded in Agra (59 per cent) which increased from 53.19 per cent 
during said period. 
6.1.6 Regions of Agricultural Development 
Agricultural development comprises of eight indicators which includes net 
sown area to the total cultivated area, total irrigated to the total cultivated area, 
percentage of pumping sets and tubewells, percentage of canals irrigation to the net 
irrigated area, percentage of tubewells irrigation to the net irrigated area, cropping 
intensity, percentage of land holding by size groups below one hectare and fertilizer 
consumption in kg per hectare of cultivated area. An uniform technique of 
standardized z-score is used to delineate the regions of agricultural development. The 
standardized composite z-scores have been used to reveal the relative variation of 
agricultural development among districts of western Uttar Pradesh. The analysis 
reveals that the lowest composite z-score of -2.11 is achieved by Gautam Buddha 
Nagar while the highest as 1.82 is attained by the district of Moradabad (Table 6.18). 
Figure 6.5 show that a notable zone of very high concentration in 
agricultural development forms two districts i.e., Muzaffamagar and Moradabad. 
High concentration of agricultural development comprises of six districts which 
contains Bareilly, Saharanpur, Meerut, Bulandshahr, Budaun and Aligarh. It is clear 
from this figure that development of agriculture is found high in northern and central 
portion of the study area. But these areas are coimted for low food availability due to 
high density of population, more industrialization coupled with cash crops. Eight 
districts of the study area form a contiguous region of medium grade of agriculttiral 
development with major concentration in the eastern pocket of the study area. Low 
grade of agricultural development constitutes the southern part which includes eight 
districts, namely, Etah, Hathras, Mainpuri, Firozabad Mathura, Farrukhabad, Kannauj 
and Etawah. Very low concentration in agricultural development constitutes two 
districts i.e., Gautam Buddha Nagar and Auraiya. While these districts are high in 
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food availability regions due to high concentration on foodgrains production which 
leads to high rural development high food security. 
6.2 SPATIAL ANALYSIS OF INDUSTRIAL FACILITIES 
Industrial development of any region depends upon the raw material 
available and inter cultural development i.e., development of road network and power 
supply network. In fully industrialized economies, agriculture itself turns to become 
industrialized. Industrialization has a major role to play in the regional development 
of the under developed region (Khurana, 1988). 
Table 6.8 reveals the spatial pattern of an increasing trend of per capita gross 
value of industrial output from 1971-2001. Per capita gross value of industrial output 
in 1971 was Rs.l06 that significantly increased to Rs.7042 in 2001. Maximum 
increase was recorded during 1981-1991, which registered an increase from Rs.489 to 
Rs.2724. Districtwise analysis reveals that it has been recorded as highest as 
Rs. 118162 in Gautam Buddha Nagar, while as lowest as Rs.345 in Farrukhabad in 
2001. 
Figure 6.6: Per Capita Gross Value of Industrial Output (1971-2001) 
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Table 6.9 indicates the increasing trend in number of working factory per lakh 
of population. Number of working factory per lakh of population is accounted for 9.7 
in 1991 to 12.2 in 2001. The highest number of working factories has been registered 
in Gautam Buddha Nagar (169.7) while lowest counted in Budaun (0.9) in 2001. A 
perusal of table 6.9 indicates a decreasing trend in number of persons employed in 
registered factories per lakh of population. Number of employed persons was counted 
for 718 in 1991 which declined to 389 in 2001. Districtwise analysis shows that the 
number of employed persons per lakh of population fluctuate from 4391 in Gautam 
Buddha Nagar to 28 in Etawah. It has been registered a decline from 183 in 1971 to 
28 in 2001 in Etawah district. It is due to may be migrating of the people. 
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Table 6.8: Distribution of Per capita gross value of industrial output 
Districts 
Saharanpur 
Muzaffamagar 
Meerut 
Baghpat 
Bulandshahr 
Ghaziabad 
GBN 
Aligarh 
Hathras 
Mathura 
Agra 
Firozabad 
Mainpuri 
Etah 
Bareilly 
Budaun 
Shahjahanpur 
Pilibhit 
Bijnor 
Moradabad 
JPN 
Rampur 
Farruldiabad 
Kannauj 
Etawaih 
Auraiya 
Total 
1971 
300 
149 
559 
-
26 
-
-
146 
-
33 
229 
-
58 
39 
205 
9 
43 
91 
116 
63 
-
105 
6 
-
52 
-
106 
1981 
1182 
453 
772 
-
146 
3567 
-
296 
-
126 
622 
-
121 
54 
406 
22 
109 
162 
328 
217 
-
201 
28 
-
71 
-
489 
1991 
3591 
2040 
2849 
-
1964 
17420 
-
989 
-
10327 
189 
1373 
217 
292 
2256 
75 
826 
846 
1279 
1067 
-
1103 
172 
-
1269 
-
2724 1 
(Rs. Rupee 
2001 
4719 
4795 
7894 
2227 
6540 
27082 
118162 
3793 
1042 
5963 
2562 
2314 
836 
548 
3826 
2187 
3629 
2379 
3265 
4218 
4009 
3911 
345 
1341 
379 
6151 
7042 
Source. Calculation is based on data obtained from Economics and Statistics, State Planning 
Institute, Lucicnow, U.P. 
Note; GBN-Gautam Buddha Nagar, JPN-Jyotiba Phule Nagar, 
- : Districts were bifurcated after 1991 UP to which data are not available 
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Table 6.9: Number of Working Factories and Employed Persons 
Districts 
Saharanpur 
Muzaffamagar 
Meerut 
Baghpat 
Bulandshahr 
Ghaziabad 
GBN 
Aligarh 
Hathras 
Mathura 
Agra 
Firozabad 
Mainpuri 
Etah 
Bareill)' 
Budaun 
Shahjahanpur 
Pilibhit 
Bijnor 
Moradabad 
JPN 
Rampur 
Farrukhabad 
Kannauj 
Etawah 
Auraij'a 
Total 
No. of working Factories per 
lakh of population 
1991 
8.8 
10.6 
11.9 
-
7.3 
58.7 
-
6.4 
-
6.1 
10.5 
16.7 
3.0 
1.2 
6.4 
0.7 
6.2 
3.0 
8.6 
7.2 
-
5.5 
2.4 
-
2.7 
-
9.7 
2001 
7.4 
11.3 
16.7 
2.9 
8.8 
40.2 
169.7 
7.5 
5.5 
7.6 
11.5 
13.9 
3.9 
1.3 
6.1 
0.9 
5.4 
4.6 
6.9 
9.0 
6.0 
7.5 
3.1 
7.0 
4.7 
1.5 
12.2 
No. of Persons Employed 
in Registered Factories 
per lakh of Population 
1991 
817 
761 
747 
-
407 
3287 
-
277 
-
421 
570 
1318 
156 
61 
610 
88 
1175 
387 
1168 
627 
-
376 
122 
-
183 
-
718 
2001 
365 
255 
424 
167 
287 
1099 
4391 
167 
106 
393 
280 
232 
28 
53 
289 
66 
249 
191 
642 
442 
523 
308 
49 
96 
28 
72 
389 
Source: Calculation is based on data obtained from Economics and Statistics, State Planning 
Institute, Lucknow, U.P. 
Note: GBN-Gautam Buddha Nagar, JPN-Jyotiba Phule Nagar, 
- : Districts were bifurcated after 1991 UP to wtiich data are not available 
Per iaicli of population = Hundred Thousand 
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Figure 6.6 shows the distribution of per capita gross value of industrial out put 
which indicates that majority of the districts gained industrial development during all 
the study period. The highest per capita in gross value of industrial out put has been 
reported in Gautam Buddha Nagar followed by Saharanpur, Muzaffamagar, Meerut, 
Baghpat, Bulandshahr and Mathura in 2001. 
6.2.1 Regions of Industrial Development 
Per capita gross value of industrial out put in Rupee, number of persons 
employed in registered factories per lakh of population and number of working 
factories per lakh of population are the variables of industrial development. A uniform 
technique of standardized z-score is used to delineate the regions of industrial 
development in Figure 6.7. 
Very high concentration in industrial development constitutes seven districts, 
namely, Gautam Buddha Nagar, Ghaziabad, Meerut, Moradabad, Mathura, Jyotiba 
Phule Nagar and Bijnor. High grade of industrial development comprises of six 
districts, namely, Saharanpur, Bareilly, Bulandshahr, Firozabad, Muzaffamagar and 
Agra. It is clear from this figure that industrial development has been recorded high in 
those districts v/hich lie in low food security regions except Pilibhit and Mathura 
districts. Seven districts of the. study area have medium grade of industrial 
development with a major concentration in the eastern pocket of the study area. Low 
grade of industrial development constitutes major concentration in the central pocket 
of the study area which includes six districts of Budaun, Hathras, Etah, Farrukhabad, 
Mainpuri and Etawah. Thus above analyses show that industrial development is 
negatively correlated to food security. It is clear that those areas are high in food 
security which is low in industrial development. 
6.3 SPATIAL ANALYSIS OF INFRASTRUCTURE FACILITIES 
Rural development depends upon the development of agriculture and industry 
but such development can not take place without simultaneous development of 
infrastructure. Infrastructure facilities works as wheel of development. The rural areas 
of India are stagnant and lagging behind the urban because the infrastructure is 
inadequate and of inferior quality. The infrastructure facilities area simulated and 
economy of linked development is rapid (Myrdal, G., 1977). The infrastructure 
facilities include educational facilities, health amenities, transport and communication 
facilities, power facilities, banking and marketing facilities. 
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6.3.1 EDUCATIONAL FACILITIES 
Education plays a vital role in human life. It is one of the most important 
factors of development. Socio-economic condition in any society depends upon the 
availability of education facilities. In the early days, schooling may not have been 
widely available nor have the opportunities been abundant for educated people. It is 
vehicle which helps in conveying ideas, thoughts and events over time, therefore it is 
an instrument for conveying information as well as containing information. 
6.3.1.1 Literacy Rate 
Literacy rate is a good measure of human progress towards modernization. A 
person with age above six years who can both read and write with understanding in 
any language is considered as literate (Census of India, 2001). Table 6.10 reveals that 
the literacy rate in westem Uttar Pradesh was 58.44 per cent in 2001 which increased 
from 22.31 per cent in 1971. The spatial analysis reveals wide variations of literacy 
rate across the district. Auraiya has recorded highest percentage of literacy of 71.50 
per cent in 2001. Budaun has registered lowest percentage of literacy which 
intensified from 12.66 per cent in 1971 to 38.83 per cent in 2001. The highest literacy 
rate has been reported in Ghaziabad followed by Saharanpur, Muzaffamagar, Meerut, 
Baghpat, Mathura, Etah, Moradabad, Farrukhabad, Etawah and Auraiya in 2001. 
6.3.1.2 Schooling Facilities 
Table 6.11 exhibits that the number of schools per lakh of population has been 
reported 54 for junior basic schools, 12 for senior basic schools and 6 for higher 
secondary schools in 2001 which increased from 69 for junior basic schools, 8 for 
senior basic schools and 4 for higher secondary schools in 1971. The maximum 
number of junior basic schools (74) has documented in Mainpuri in 2001, whereas 
lowest number of junior basic, senior basic schools and higher secondary Schools has 
been recorded in Ghaziabad (21), Ghaziabad (6) and Rampur (3) respectively in 2001. 
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Table 6.10: Percentage of Literacy Rate to the total Population 
Districts 
Saharanpur 
Muzaffamagar 
Meerut 
Baghpat 
Bulandshahr 
Ghaziabad 
GBN 
Aligarh 
Hathras 
Mathura 
Agra 
Firozabad 
Mainpuri 
Etah 
Bareilly 
Budaun 
Shahjahanpur 
Pilibhit 
Bijnor 
Moradabad 
JPN 
Rampur 
Farrukhabad 
Kannauj 
Etawah 
Auraiya 
Total 
1971 
23.41 
22.64 
28.14 
-
21.92 
-
-
24.89 
-
24.83 
27.97 
-
24.24 
21.69 
17.82 
12.66 
17.09 
16.73 
20.17 
17.13 
-
12.90 
25.11 
-
28.86 
-
22.31 
1981 
27.54 
30.25 
34.68 
-
28.97 
36.28 
-
31.35 
-
30.63 
33.34 
33.20 
33.74 
27.10 
22.04 
16.10 
21.44 
20.44 
26.72 
19.82 
-
16.34 
32.02 
-
37.29 
-
28.19 
1991 
42.11 
44.00 
51.30 
-
44.71 
55.22 
-
45.21 
-
45.03 
48.58 
46.30 
50.51 
40.15 
32.78 
24.64 
32.07 
32.10 
40.53 
31.03 
-
25.37 
47.13 
-
53.69 
-
42.02 
2001 
62.61 
61.68 
65.95 
65.65 
60.19 
70.89 
69.78 
59.70 
63.38 
62.21 
64.97 
66.33 
66.51 
56.15 
47.99 
38.83 
48.79 
50.87 
59.37 
45.74 
50.21 
38.95 
62.27 
62.57 
70.75 
71.50 
58.44 
Source: Calculation based on data from Directorate of census operation 1971,198, 1991 and 2001 
District census handbook of UP. Lucknow 
Note: GBN-Gautam Buddha Nagar, JPN-Jyotiba Phule Nagar, 
. - : Districts were bifurcated after 1991 UP to which data are not available 
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Table 6.11: Number of Schools per lakh of Population 
Districts 
Saharanpur 
Muzaffarnagar 
Meerut 
Baghpat 
Bulandshahr 
Ghaziabad 
GBN 
Aligarh 
Hathras 
Mathura 
Agra 
Firozabad 
Mainpuri 
Etah 
Bare illy 
Biidaun 
Shahjahanpur 
Pilibhit 
Bijnor 
Moradabad 
JPN 
Rampur 
Farrukhabad 
Kannauj 
Etavvah 
Auraiya 
Total 
1971 
JB 
68 
63 
61 
-
61 
-
-
66 
-
81 
55 
-
84 
60 
66 
66 
89 
79 
59 
69 
-
65 
65 
-
66 
-
69 
SB 
8 
6 
8 
-
5 
-
-
10 
-
9 
13 
-
16 
11 
9 
8 
9 
11 
7 
8 
-
6 
13 
-
15 
-
8 
HS 
4 
4 
6 
-
6 
-
-
4 
-
6 
4 
-
3 
3 
3 
2 
2 
2 
3 
3 
-
2 
4 
-
4 
-
4 
1981 
JB 
56 
55 
53 
-
55 
48 
-
55 
-
72 
49 
-
76 
59 
62 
68 
79 
73 
58 
59 
-
60 
64 
-
70 
-
60 
SB 
9 
8 
10 
-
7 
9 
-
11 
-
11 
12 
-
17 
13 
10 
11 
12 
13 
10 
9 
-
8 
17 
-
18 
-
11 
HS 
5 
5 
7 
-
4 
7 
-
6 
-
7 
5 
-
5 
5 
4 
3 
3 
3 
4 
4 
-
4 
6 
-
6 
-
5 
1991 
JB 
47 
49 
45 
-
47 
32 
-
49 
-
60 
49 
-
66 
57 
53 
61 
67 
59 
49 
47 
-
49 
55 
-
64 
-
52 
SB 
8 
8 
8 
-
6 
7 
-
11 
-
8 
10 
-
14 
14 
11 
10 
9 
10 
8 
6 
-
7 
15 
-
18 
-
10 
HS 
4 
4 
6 
-
6 
5 
-
5 
-
6 
4 
-
4 
4 
3 
2 
2 
2 
3 
3 
-
3 
5 
-
6 
-
4 
JB 
55 
45 
59 
63 
62 
21 
45 
34 
74 
69 
44 
45 
74 
58 
50 
52 
64 
57 
40 
67 
76 
61 
61 
59 
82 
77 
54 
2001 
SB 
10 
10 
16 
11 
11 
6 
10 
8 
20 
13 
11 
12 
26 
16 
13 
11 
15 
13 
7 
12 
13 
8 
20 
18 
19 
20 
12 
HS 
5 
6 
9 
8 
7 
4 
7 
7 
8 
7 
7 
6 
6 
8 
5 
4 
5 
4 
5 
6 
7 
3 
8 
8 
7 
9 
6 
Source: Calculation is based on data obtained from Economics and Statistics, State Planning 
Institute, Lucknow, U.P. 
Note: GBN-Gautam Buddha Nagar, JPN-Jyotiba Phuie Nagar, 
- : Districts were bifurcated after 1991 UP to which data are not available 
JB: Junior Basic Schools, SB: Junior Basic Schools, HS: Higher Secondary Schools 
Per lakh of population = Hundred Thousand 
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6.3.1.3 Health Amenities 
Figure 6.8: Districtwise Numbers of Hospitals 
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Table 6.12 depicts that number of hospital per lakh of population 
(allopathic/ayurvedic) has increased from 2.28 in 1971 to 2.76 in 2001. The maximum 
number of hospitals has been recorded an increase from 2.25 in 1971 to 5.10 in 2001 
in Rampur district. The lowest number of hospitals is reported for 0.07 in Jyotiba 
Phule Nagar in 2001. Figure 6.8 show that, number of hospitals has increased during 
all study periods. The highest number of hospitals has been reported in Rampur 
followed by Farrukhabad, Etawah and Auraiya in 2001. 
6.3.1.4 Regions of Educational Development 
Educational development has been studied by the indicators like, number of 
junior basic schools, senior basic schools and higher secondary schools per lakh of 
population and percentage of literates to the total population. The standardized z-
scores of these variables are added in order to get the weight of educational 
development in the study region, it fluctuates as highest as from 1.94 in Auraiya to as 
lowest as -1.77 in Rampur (Table 6.18). Figure 6.9 indicates that very high grade of 
educational development forms a prominent zone in the southern pocket of the study 
area including Etawah and Auraiya. High level of educational development 
demarcates six districts, namely, Meerut, Baghpat, Hathras, Kannauj, Farrukhabad 
and Mainpuri. These districts are high in educational development due to more 
concentration of food security and self sufficiency of foodgrains, except in Meerut, 
Hathras and Mainpuri. Medium grade of educational development forms ten districts 
spread throughout the study area. Regions of low grade forms two segments: first 
segment includes Muzaffamagar, Ghaziabad and Aligarh which lie in the western 
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Table 6.12: Number of Hospitals per lakh of Population (Allopathic / 
Ayurvedic) 
Districts 
Saharanpur 
Muzaffarnagar 
Meerut 
Baghpat 
Bulandshahr 
Ghaziabad 
GBN 
Aligarh 
Hathras 
Mathura 
Agra 
Firozabad 
Mainpuri 
Etah 
Bareiily 
Budaun 
Shahjahanpur 
Pilibhit 
Bijnor 
Moradabad 
JPN 
Rampur 
Farrukhabad 
Kannauj 
Etawah 
Auraiya 
Total 
1971 
2.22 
1.78 
1.99 
-
2.17 
-
-
2.23 
-
3.11 
2.17 
-
2.08 
1.59 
2.59 
2.43 
2.02 
3.06 
2.35 
2.43 
-
2.22 
2.25 
-
2.49 
-
2.28 
1981 
2.84 
1.79 
1.95 
-
2.17 
-
-
2.57 
-
3.17 
2.14 
-
2.78 
2.29 
2.57 
2.29 
3.16 
3.08 
2.28 
2.38 
-
2.38 
2.10 
-
2.80 
-
3.05 
1991 
2.67 
1.81 
1.99 
-
3.06 
2.59 
-
2.66 
-
3.25 
2.94 
2.71 
2.92 
3.07 
3.32 
3.39 
3.06 
2.36 
2.98 
2.74 
-
2.76 
2.69 
-
2.76 
-
2.76 
2001 
2.66 
2.23 
2.58 
2.41 
2.50 
1.79 
2.27 
2.58 
2.85 
3.33 
2.80 
2.35 
2.32 
3.01 
2.64 
3.00 
3.14 
2.31 
2.49 
2.40 
0.07 
5.10 
4.50 
2.52 
3.51 
2.63 
2.76 
Source: Calculation is based on data obtained from Economics and Statistics, State Planning 
Institute, Lucknow, U,P. 
Note: GBN-Gautam Buddha Nagar, JPN-Jyotiba Pliule Nagar, 
-: Districts were bifurcated after 1991 UP to wtiich data are not available 
Per lakh of population = Hundred Thousand 
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portion and latter includes Pilibhit, Bareilly and Bijnor which lie in the eastern pocket 
of the study area. Two districts lie in the region of very low development of education 
including Rampur and Budaun. 
6.3.2 TRANSPORT AND COMMUNICATION FACILITIES 
Development of transport and communication facilities plays a crucial role in 
the economic and social development of a region. Transport and communication 
refers to the conveyance of persons, goods and messages from one place to another. 
Transport has made a large scale production and distribution of goods possible. 
6.3.2.1 Communication 
Flow of communication is the basic necessity of development which entirely 
depends on the efficiency of provisions but communication network is basic mode of 
exchange of thoughts, ideas and sending of information. Table 6.13 reveal that the 
number of PCO connection per lakh of population has been documented an increase 
from 5.14 in 1991 to 78.03 in 2001. Telephone connections have been reported an 
increase from 299 in 1991 to 1889 in 2001. The highest value of number of PCO 
connections per lakh of population has been registered in Ghaziabad (233.34) in 2001 
which steeply increased from 4.48 persons in 1991. The lowest number of PCO 
connection per lakh of population has been reported in Bareilly (2.96) which exhibits 
no improvement in 2001 from 1991 (2.96). The maximum number of telephone 
connection have been registered in Ghaziabad (5504) in 2001. However, the lowest 
number of telephone connection has registered in Jyotiba Phule Nagar i.e., 186 per 
lakh of population in 2001. 
6.3.2.2 Transportation 
Roads are of immense significant in modem times. They play a dominant role 
in process of development of marketing system in any area. Table 6.14 indicates that 
the spatial pattern of the length of total metalled (Pacca) road per 1000 sq. km which 
has been reported that significantly rose from 121.95 km. in 1971 to 491.98 km. in 
2001 in the study area. The maximum length of metalled road has been registered in 
Ghaziabad with 194.21 km. in 1981 that significantly increased to 1236.06 km. in 
2001. As lowest has been recorded in Shahjahanpur (88.19 km.) in 1971 which 
increased to 318.91 for in 2001. 
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Table 6.13: No. of Telephones and PCO Connection / lakh of 
Population 
Districts 
Saharanpur 
Muzaffamagar 
Meerut 
Baghpat 
Bulandshahr 
Ghaziabad 
GBN 
Aligarh 
Hathras 
Mathura 
Agra 
Firozabad 
Mainpuri 
Etah 
Bareilly 
Budaun 
Shahjahanpur 
Pilibhit 
Bijnor 
Moradabad 
JPN 
Rampur 
Farrukhabad 
Kannauj 
Etawah 
Auraiya 
Total 
1991 
PCO 
4.33 
5.31 
3.33 
-
4.52 
4.48 
-
4.98 
0 
7.98 
7.20 
3.59 
5.72 
5.08 
2.96 
5.80 
6.09 
8.03 
3.33 
2.97 
-
2.93 
7.94 
-
11.62 
-
5.14 
Telephones 
321 
294 
425 
-
158 
1413 
-
316 
0 
325 
512 
121 
103 
80 
339 
77 
.115 
90 
133 
262 
-
138 
88 
-
69 
-
299 
2001 
PCO 
78.47 
86.42 
230.87 
6.19 
13.71 
233.34 
223.1 
19.83 
40.22 
26.03 
108.99 
49.95 
34.62 
56.42 
2.96 
11.77 
20.87 
65.92 
68.82 
90.7 
15.81 
79.57 
129.52 
170.78 
42.47 
56.53 
78.03 
Telephones 
2617 
2321 
3416 
1325 
805 
5504 
9145 
659 
1132 
1745 
3399 
1395 
982 
787 
1188 
802 
240 
984 
796 
2111 
186 
1519 
1504 
1797 
1179 
771 
1889 
Source: Calculation is based on data obtained from Economics and Statistics, State Planning 
Institute, Lucicnow, U.P. 
Note: GBN-Gautam Buddha Nagar, JPN-Jyotiba Phule Nagar, 
- : Districts were bifurcated after 1991 UP to which data are not available 
PCO: Public Call Offices 
Per lakh of population = Hundred Thousand 
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Table 6.14: Lengt 
Districts 
Saharanpur 
Muzaffarnagar 
Meerut 
Baghpat 
Bulandshahr 
Ghaziabad 
GBN 
Aligarh 
Hathras 
Mathura 
Agra 
Firozabad 
Mainpuri 
Etah 
Bareilly 
Budaun 
Shahjahanpur 
Pilibhit 
Bijnor 
Moradabad 
JPN 
Rampur 
Farmkhabad 
Kannauj 
Etawah 
Auraiya 
Total 
1 of Total Metalled (pacca) Road per 1000 sq km 
1971 
120.24 
170.22 
175.61 
-
141.90 
-
-
127.63 
-
130.45 
145.70 
-
128.66 
141.90 
100.02 
80.67 
88.19 
73.14 
139.39 
111.87 
-
126.48 
100.71 
-
100.07 
-
121.95 
. ... 
1981 
165.09 
199.18 
213.50 
-
178.31 
194.21 
-
162.98 
-
224.35 
212.49 
56.08 
171.54 
170.27 
167.96 
119.78 
127.21 
139.47 
197.98 
159.04 
-
202.79 
154.19 
-
161.58 
-
172.66 
1991 
284.71 
314.15 
295.32 
-
298.64 
342.71 
-
236.50 
-
382.31 
351.87 
362.83 
306.27 
307.72 
247.33 
178.41 
186.61 
194.34 
308.38 
243.51 
-
301.23 
239.82 
-
251.96 
-
276.00 
2001 
463.54 
554.89 
566.41 
536.71 
445.31 
1236.06 
464.63 
529.32 
630.98 
547.55 
531.74 
644.22 
500.00 
483.13 
477.43 
370.94 
318.91 
338.67 
490.90 
557.02 
424.19 
491.76 
239.82 
394.17 
559.93 
518.61 
491.46 
Source: Calculation is based on data obtained from Economics and Statistics, State Planning 
Institute, Lucknow, U.P. 
Note: GBN-Gautam Buddha Nag 
- : Districts were bifurcated i 
ar, JPN-Jyotiba Piiule Nagar, 
I after 1991 UP to which data are not available 
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Figure 6.10: Districtwise Length of Metalled Road (1971-2001) 
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Figure 6.10 shows that the highest length of roads has been recorded in the 
districts of Ghaziabad, followed by Firozabad, Hathras, Etawah, Moradabad, Meerut, 
Muzaffamagar, Baghpat, Aligarh and Auraiya in 2001. During 1981-1991, all the 
districts are showing an increasing trend of length of roads in the study area. 
6.3.2.3 Regions of Transport and Communication Development 
In the present analysis, estimation of index of transport and communication 
development is based on composite scores of three variables which are number of 
telephones and PCO (public or people call office) cormection per lakh of population 
and length of total metalled roads per 1000 sq. km (Fig. 6.11). It varies from -1.14 in 
Shahjahanpur to 3.45 in Ghaziabad (Table 6.18). Very high grade of transport and 
communication development forms a prominent zone in the western pocket of the 
study area including Ghaziabad and Goutam Buddha Nagar. High level of transport 
and communication demarcates two districts, namely, Meerut and Agra. Medium 
grade of transport and communication development forms fifteen districts with major 
concentration in the southern and northern pocket of the study area. Regions of low 
grade constitute central part of the study area including Jyotiba Phule Nagar, Pilibhit, 
Shahjahanpur, Budaun, Bulandshahr and Aligarh. Only one district i.e., Bareilly 
comes under the category of very low grade. 
6.4 SPATIAL ANALYSIS OF POWER SECTOR FACILITIES 
Rural Electrification Corporation was set up in 1969 in order to provide 
electricity in rural area of the country for sustainable development and for enrichment 
of quality of life of the rural and semi urban population (Divakar, S., 2001). 
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Fig. 6.11 
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6.4.1 Electrification 
Electricity is an essential input of modem agriculture. It can be used for lifting 
water by tubwells, pumpsets, preserving of agricultural products, sprinkler irrigation 
and domestic lighting etc. Electrification has an important role in the infrastructure 
modernization of region because farm machineries are run by electricity which is 
cheaper than fiiel energy. 
Figure 6.12: Districtwise Growth of Electrified Villages (1971-2001) 
^y Districts ^ 
• 1971 19Slal991 2001 
The percentage of electrified villages to the total number of inhabited villages 
has shown an increase from 25.28 per cent in 1971 to 87 per cent in 2001 in the study 
region. Hundred per cent electrified villages have been recorded in the districts of 
Muzaffamagar, Saharanpur, Meerut, Baghpat, Agra and Mathura which recorded a 
significant improvement in power sector from 1971 to 2001 (Table 6.15 and 
Fig.6.12). Lowest percentage of electrified villages is found in Shahjahanpur (60.28 
per cent) in 2001. 
6.4.2 Consumption of Electricity 
Table 6.15 discloses the spatial distribution of per capita consumption of 
electricity. It has been recorded continuously an increase from 47.3 in 1971 to 91.4 in 
1981 followed by 214.8 in 1991 but declined to 190.4 consumption in 2001. 
Districtwise analyses show that the maximum consumption of electricity has been 
registered in Agra which increased from 41.8 in 1971 to 347.1 in 2001. The lowest 
consumption has been reported in Etah which exhibit increasingly figure from 17.6 in 
1971 to 62.7 in 2001. Figure 6.13 shows that, the per capita consumption of electricity 
during 1991 has increased in the districts of Saharanpur, Muzaffamagar, Meemt, 
Baghpat, Bulandshahr, Ghaziabad and Gautam Buddha Nagar. During 2001, the 
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Table 6.15: Percentage of the Villages having Electricity to the total no. of 
Inhabitant Villages 
Districts 
Saharanpur 
Muzaffamagar 
Meerut 
Baghpat 
Bulandshahr 
Ghaziabad 
GBN 
Aligarh 
Hathras 
Mathura 
Agra 
Firozabad 
Mainpuri 
Etah 
Bareilly 
Budaun 
Shahjahanpur 
• Pilibhit 
Bijnor 
Moradabad 
JPN 
Rampur 
Famikhabad 
Kannauj 
Etawah 
Auraiya 
Total 
1971 
27.39 
42.59 
47.07 
-
41.82 
-
-
36.46 
-
17.26 
25.89 
-
24.00 
24.09 
16.85 
19.96 
14.47 
17.18 
24.88 
29.76 
-
29.37 
19.34 
-
13.76 
-
25.28 
1981 
95.71 
100.00 
100.00 
-
100.00 
100.00 
-
99.82 
-
100.00 
95.49 
-
82.86 
72.05 
72.23 
76.30 
52.40 
63.19 
77.02 
89.89 
-
73.90 
87.89 
-
64.30 
-
69.12 
1991 
98.20 
100.00 
100.00 
-
99.12 
96.40 
-
100.00 
-
100.00 
100.00 
-
87.65 
76.91 
83.98 
83.98 
60.28 
69.67 
85.23 
93.58 
-
78.14 
83.30 
-
65.60 
-
66.42 
2001 
98.20 
100.00 
100.00 
100.00 
99.12 
96.40 
82.40 
100.00 
-
100.00 
100.00 
94.72 
87.65 
76.91 
83.98 
82.39 
60.28 
69.67 
85.23 
93.58 
84.50 
78.14 
83.30 
88.09 
65.60 
63.80 
87.00 
Source: Calculation Is based on data obtained from Economics and Statistics, State Planning 
Institute, Lucknow, U.P. 
Note: GBN-Gautam Buddha Nagar, JPN-Jyotiba Phule Nagar, 
- : Districts were bifurcated after 1991 UP to which data are not available 
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Table 6.16: Distribution of Per 
Districts 
Saharanpur 
Muzaffarnagar 
Meerut 
Baghpat 
Bulandshahr 
Ghaziabad 
GBN 
Aligarh 
Hathras 
Mathura 
Agra 
Firozabad 
Mainpuri 
Etah 
Bareilly 
Budaun 
Shahjahanpur 
Pilibhit 
Bijnor 
Moradabad 
JPN 
Rampur 
Farrukhabad 
Kannauj 
Etawah 
Auraiya 
Total 
1971 
79.8 
55.3 
128.1 
-
32.7 
-
-
38.1 
-
21.6 
41.8 
-
23.5 
17.6 
52.2 
22.5 
19.0 
27.7 
41.6 
39.4 
-
39.1 
26.7 
-
16.6 
-
47.3 
• Capita Consumption of Electricity 
1981 
138.4 
109.8 
146.1 
-
98.4 
332.5 
-
97.5 
-
60.1 
85.5 
-
44.0 
32.9 
58.2 
44.2 
36.2 
43.8 
107.1 
72.1 
-
53.7 
66.6 
-
32.9 
-
91.4 1 
1991 
251.4 
337.3 
322.6 
-
275.7 
788.3 
-
215.0 
-
246.7 
235.2 
-
158.9 
78.8 
148.0 
67.3 
87.3 
91.0 
184.5 
156.9 
-
134.3 
86.4 
-
61.5 
-
214.8 
2001 
202.3 
280.8 
264.9 
208.3 
170.1 
779.8 
0 
201.2 
80.3 
216.8 
347.1 
184.6 
79.1 
62.7 
115.8 
76.0 
77.4 
63.9 
162.2 
142.2 
144.2 
91.5 
94.8 
71.6 
89.7 
74.7 
190.4 
Source: Calculation Is based on data obtained from Economics and Statistics, State Planning 
Institute, Lucknow, U.P. 
Note: GBN-Gautam Buddha Nagar, JPN-Jyotiba Phule Nagar, 
-: Districts were bifurcated after 1991 UP to which data are not available 
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highest consumption of the electricity has been recorded in Agra and followed by 
Firozabad, Bijnor, Bareilly, Moradabad and Mathura. 
Figure 6.13: Districtwise Per Capita Consumption in Electricity (1971-2001) 
u 
s. 
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6.4.3 Regions of Development in Power Sector 
Two variables have been taken to highlight the regional variation of power 
development which contains the percentage of villages having electricity and per 
capita consumption of electricity. The index value of development of power sector 
regions varies from -1.62 in Shahjahanpur and 2.83 in Ghaziabad (Table 6.18). 
Figure 6.14 shows that very high concentration in the development of power 
sector is found only in Ghaziabad. High grade form a prominent zone in the western 
pocket of the study area which comprises the districts of Saharanpur, Muzaffamagar, 
Meerut, Baghpat, Bulandshahr, Aligarh, Agra and Mathura. These districts are also 
reported for the highest foodgrains availability. Eight districts delineate a contiguous 
region of medium grade in the northeast and southern portion of the study area. Seven 
districts form a prominent zone in the central and southern pocket which comes under 
the category of low development of power sector. Two districts of Shahjahanpur and 
Auraiya come under the category of very low development of power sector i.e., 
Shahjahanpur and Auraiya. 
6.5 SPATIAL ANALYSIS OF BANKS AND CO-OPERATIVE 
MARKETS 
Most of the Indian farmers are made to get good returns from there surplus 
stock due to many reasons. They have little knowledge about storage mechanism due 
to ignorance and illiteracy. Sometimes they can not wait for better prices due to poor 
condition. Table 6.17 indicates the number of agricultural marketing centers per lakh 
hectares of net sovm area has reported a decline from 37.43 in 1991 to 29.24 in 2001. 
The highest development of agricultural marketing centers has been recorded in 
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Table 6.17: Distribution of Marlceting Centers, Co-operative and Rural 
Development Banks and Co-operative Banks 
Districts 
Saharanpur 
Muzaffarnagar 
Meerut 
Baghpat 
Bulandshahr 
Ghaziabad 
GBN 
Aligarh 
Hathras 
Mathura 
Agra 
Firozabad 
Mainpuri 
Etah 
Bareilly 
Budaun 
Shahjahanpur 
Pilibhit 
Bijnor 
Moradabad 
JPN 
Rampur 
Farrukhabad 
Kannauj 
Etawah 
Auraiya 
Total 
No. of 
Agricultural 
marketing 
centers/ lakh 
hectare of net 
sown area 
1991 
33.3 
25.91 
37.08 
-
52 
55.45 
-
30.93 
-
23.33 
16.85 
31.46 
37.73 
42.52 
43.09 
45.1 
41.83 
55.3 
36.6 
32.3 
-
67.72 
23.87 
-
28.65 
-
37.43 
2001 
14.21 
10.41 
11.83 
-
38.79 
20.25 
12.8 
24.98 
28.84 
19.68 
10.05 
17.05 
32.24 
33.8 
32.42 
46.86 
43.43 
70.88 
17.15 
33.2 
16.36 
59.29 
39.99 
28.23 
31.27 
42.46 
29.24 
No. of Co-
operative & rural 
development 
banks/population 
1991 
0,26 
0.21 
0.15 
-
0.24 
0.21 
-
0.23 
-
0.27 
0.3 
0.2 
0.23 
0.24 
0.18 
0.39 
0.29 
0.3 
0.33 
0.2 
-
0.33 
0.25 
-
0.2 
-
0.24 
2001 
0.21 
0.2 
0.15 
0.17 
0.24 
0.15 
0.08 
0.23 
0.3 
0.29 
0.22 
0.19 
0.25 
0.28 
0.25 
0.32 
0.31 
0.24 
0.25 
0.18 
0.2 
0.31 
0.19 
0.21 
0.3 
0.17 
0.23 
No. of Co-
operative Banks 
per lakh of 
Population 
1991 
3.98 
4.12 
3.37 
0 
6.36 
3.78 
-
3.74 
0 
3.77 
1.77 
3.70 
4.76 
5.91 
5.03 
7.44 
7.49 
9.53 
5.14 
3.87 
0 
8.74 
2.82 
0 
3.96 
0 
4.65 
2001 
1.33 
0.93 
1.2 
0 
3.72 
0.03 
2.8 
2.42 
3.15 
2.49 
0.77 
1.41 
3.68 
3.8 
2.88 
6.14 
6 
9.3 
1.79 
2.72 
1.84 
5.79 
4.08 
2.89 
3.36 
4.99 
2.85 
Source: Calculation is based on data obtained from Economics and Statistics, State Planning 
Institute, Lucknow, U.P. 
Note: GBN-Gautam Buddha Nagar, JPN-Jyotiba Phule Nagar, 
- : Districts were bifurcated after 1991 UP to which data are not available 
Per lakh of population = Hundred Thousand 
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Pilibhit (70.88) in 2001. Muzaffamagar district scored the lowest agricultural 
marketing centers (10.41) in 2001. 
Cooperative Banks are regarded as the best agency to provide productive 
loans to the farmers for purchasing different agricultural inputs (Kumarswamy, 
S., 1969). Perusal table 6.17 exhibits the number of agriculture co-operative and rural 
development Banks per lakh population which has reported 0.23 in 2001 in the study 
area. Budaun (0.32) has been registered the higher number of agricultural co-
operative and rural development banks in 2001, while lowest is recorded in Meerut 
(0.15) and Ghaziabad (0.15). A perusal of table 6.17 reveals the number of co-
operative banks per lakh population has been reported a decline from 4.65 in 1991 to 
2.85 in 2001. The maximum number of co-operative banks has been reported in 
Pilibhit (9.3) in 2001 and lowest recorded in Ghaziabad (0.03) in 2001. 
6.5.1 Regions of Development of Banks and Marketing. 
Number of agricultural marketing centers per lakh hectare of net sown area, 
number of agricultural co-operative and rural development Banks per lakh population 
are the variables to measures the index of development of banks and marketing in the 
study area. The areas in development of banks and marketing facilities are demarcated 
on the basis of technique of standardized z-scores (Fig.6.15). Lowest standardized 
value (-1.60) has been estimated in Baghpat whereas, highest (2.16) scored in Pilibhit 
districts (Table 6.18). Very high grade in development of banks and marketing 
facilities comprises the districts of Rampur, Pilibhit and Budaun which lie in the 
eastern pocket of the study area. Four districts, namely, Hathras, Etah, Shahjahanpur 
and Etawah form the region of high concentration. Ten districts which lie under the 
category of medium grade scattered throughout the study area. Eight districts with a 
major concentration in the western pocket come under the category of low grade. 
Only Baghpat district come under the category of very low grade. These districts are 
also reported for low foodgrain availability and food security, 
6.6 Regions of Infrastructure Development 
The total impact of variables is reflected in overall infrastructural 
developments. The general level of infrastructural development emerging out of the 
four aspects i.e. development of education, power sector, transport and 
communication, Banks and Marketing are standardized. 
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It appears from figure 6.16 that very high infrastructure development is found 
only in Meerut. High infrastructure development constitutes a prominent zone of the 
southern and western pocket including eight districts, namely, Ghaziabad, Mathura, 
Hathras, Kannauj, Mainpuri, Farrukhabad, Etawah Auraiya. These areas are 
developed owing to self sufficiency in foodgrain availability and over all food 
security except Ghaziabad, Meerut, Hathras and Mainpuri. Seven districts lie in 
region of medium grade which includes Moradabad, Rampur, Pilibhit, Bulandshahr, 
Gautam Buddha Nagar, Etah and Agra. Low grade encompasses eight districts which 
scattered throughout the study area. Two districts of Bijnor and Jyotiba Phule Nagar 
come under the category of very low grade which lie in the eastern portion of the 
study area. These districts are under developed due to lack of self sufficiency in 
foodgrains and food security. 
6.8 Regions of Rural Development 
The total impact of all variables is reflected in the overall level of rural 
development. The general level of rural development emerging out of composite 
result of twenty six variables. The areas of rural development computed on the basis 
of standardized z-scores are thematised. The value of standardized z-score varies from 
-1.99 in Gautam Buddha Nagar 1.91 in Meerut districts (Table 6.18). 
Figure 6.17 depicts the spatial distribution of rural development among the 
districts of the study area. Very high grade of rural development constitutes two 
districts i.e., Meerut and Ghaziabad which lie in the western portion of the study area. 
High grade has been observed in four districts including Muzaffamagar, Rampur, 
Moradabad and Bulandshahr. High level of development in these areas is mainly 
owing to highest production of cash crops. Medium concentration of rural 
development is confined in fourteen districts with a major concentration in southern 
pocket of the study area. Low level of rural development demarcates four districts, 
namely, Etah, Firozabad, Baghpat and Auraiya. Very low level of rural development 
found in two districts, namely, Bijnor and Jyotiba Phule Nagar. These districts are 
under developed due to lack of food security, food availability, high poverty and low 
piiblic distribution systems. It is clear from above analysis that infrastructure 
development is correlated to food security region more than agriculture development. 
It is due to where agriculture development is high those districts are concentrated only 
to grow cash crops, so there is lack of foodgrains production. 
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CHAPTER-VII 
FOOD SECURITY VIS-A-VIS RURAL DEVELOPMENT 
After going through the food security and rural development regions, it would 
be valuable to study food security in narration to rural development in the study area. 
The relationship between food security (composite of nine variables) and rural 
development (composite of twenty four variables) has been discussed in this chapter. 
Three variables of food security namely, food availability (composite of three 
variables), food stability (composite of three variables) and food accessibility 
(composite of three variables) have been discussed separately with rural development. 
The districts with reference to composite z-scores have been arranged into three 
categories of high (more than 0.5), medium (-0.5 to 0.5) and low (less than -0.5). 
Finally the relationship between the variables of food security and rural development 
has been worked out. 
7.1 Food Availability and Rural Development 
The relationship between food availability and rural development is shown in 
figure 7.1. With high food availability, only one district i.e., Rampur associates with 
high rural development, while medium rural development demarcates two districts 
i.e., Bijnor and Auraiya. Low rural development constitutes five districts, namely, 
Aligarh, Mathura, Pilibhit, Farrukhabad and Etawah with high food availability 
regions. 
With medium food availability, only Bulandshahr district coincide with high 
rural development regions. Whereas, medium rural development comprises of three 
districts, namely, Firozabad, Jyotiba Phule Nagar and Etah with mediimi food 
availability. Low rural development demarcates a large part of the study area with 
medium food availability which includes seven districts with a major concentration in 
the eastern pocket of the study area. These areas are low in rural development due to 
lack of agricultural development. 
With low food availability includes four districts vis-a-vis with high rural 
development namely, Moradabad, Muzaffamagar, Ghaziabad and Meerut while only 
one district come in the category of medium rural development i.e., Baghpat. These 
areas are high in rural development due to high industrial development 
and agricultural development but negatively correlated with foodgrains production 
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because of concentration of cash crops in these areas. Two districts of Saharanpur and 
Hathras come in the category of low food availability and low rural development. 
7.2 Food Stability and Rural Development 
Figure 7.2 demonstrates the correlates between food stability and rural 
development. With high food stability, two districts associate with high rural 
development i.e. Rampur and Bulandshahr, while only one district i.e., Auraiya is 
counted in medium rural development. Low rural development forms a large part of 
the study area with high food availability regions which includes seven districts with a 
major concentration in southern portion of the study area . 
With medium food stability, two districts coincide with high rural 
development regions which include Moradabad and Muzaffamagar. Whereas, three 
districts, namely Jyotiba Phule Nagar, Etah and Firozabad come in medium grade of 
both variables. Low rural development forms four districts with medium food stability 
which includes Bareilly, Mathura, Mainpuri and Kannauj. 
With low food stability, two districts i.e., Meerut and Ghaziabad associates 
with high rural development which lie in western pocket of the study area. Two 
districts of low food stability associate with medium rural development region which 
includes Bijnor and Baghpat. Three districts of Saharanpur, Goutam Buddha Nagar 
and Hathras come in low category of both the variables. 
7.3 Food Accessibility and Rural Development 
Figure 7.3 is portrays the relationship between food accessibility and rural 
development. With high food accessibility, two districts come in high rural 
development which includes Muzaffamagar and Bulandshahr, while Auraiya district 
only is cotmted in medium rural development. Low rtiral development forms five 
districts, namely, Bareilly, Kannauj, Saharanpur, Goutam Buddha Nagar and Mathura 
which associates with high food accessibility. 
With medium food accessibility, three districts coincide with high rural 
development region which includes Ghaziabad, Moradabad and Meerut. Three 
districts of Jyotiba Phule Nagar, Etah and Baghpat come in the category of medium in 
both variables. Budaun, Farrukhabad, Mainpuri and Etawah come in the low grade of 
rural development with major concentration in southern pocket of the study area. 
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With low food accessibility, only Rampur district associated with high rural 
development. Bijnor and Firozabad come in low food accessibility which associates 
with medium rural development. Five districts of Aligarh, Hathras, Pilibhit, 
Shahjahanpur and Agra come in low category of both variables. 
7.4 Food Security and Rural Development 
Lastly, food security and rural development have been associated to know 
the actual relationship between food security and rural development in the study area. 
Two districts, namely, Rampur and Bulandshahr come in high category of both 
variables of food security and rural development which shows positive relationship 
between these variables. While Etah and Auraiya come in medium rural development 
with high food security. Six districts, namely, Aligarh, Pilibhit, Kannauj, 
Farrukhabad, Etawah and Mathura come in high food security which associates with 
low rural development. 
With medium food security, two districts coincide with high rural 
development region which includes Moradabad and Muzaffamagar. Three districts, 
namely, Bijnor, Jyotiba Phule Nagar and Firozabad come in the medium grade of both 
variables. Low rural development demarcates four districts including Bareilly, 
Shahjahanpur, Budaun and Mainpuri which associates with medium food security. 
With low food security, two districts i.e., Meerut and Ghaziabad are associated 
with high rural development. Only Baghpat district of low food security coincides 
with medium rural development. Four districts of Hathras, Saharanpur, Goutam 
Buddha Nagar and Agra come in low category of both variables (Fig. 7.4). 
Above analysis shows that Rampur, Moradabad, Bulandshahr comes in the 
category of high rural development and medium food security while, Farrukhabad, 
Etawah, Auraiya and Mathura are associated wdth high food security and medium 
rural development. Thus it has been estimated that high food availability leads to high 
rural development, high food accessibility leads to high rural development and high 
food stability coincide to high rural development so, high food security makes high 
rural development. 
Figure 7.5 represents the relationship between food security and rural 
development. Food security and rural development are the composite scores of nine 
and twenty four variables, respectively. It indicates that food security is found highest 
in the districts of Auraiya, Etawah, Kannauj, Farrukhabad, Moradabad, Bijnor, 
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Bareilly, Mathura and Aligarh. But these districts are reported for low rural 
development. Food security is found low in the districts of Muzaffamagar, Meerut, 
Baghpat and Ghaziabad. These districts are showing negative relationship between 
food security and rural development. Only few districts are found high in both 
variables, like Rampur and Bulandshahr. Saharanpur, Gautam Buddha Nagar, 
Hathras and Agra are found low in both variables of food security and rural 
development. These districts are showing positive relationship between food security 
and rural development. 
7.5 Dimensions of correlation and levels of significance between food 
security and rural development 
Finally to find out the relationship between the variables of food security and 
rural development, an effort has been made to work out on the basis of correlation 
matrix. These have been symbolized and presented in table 7.1. Karl Pearson's 
Correlation Coefficient technique has been used to find out the relationship among 
them and the level of significance has been tested by employing students't' test 
technique. 
Table 7.1 reveals that the food security is positively correlated with food 
availability (r=0.86) and food stability (r=0.81) at 1 per cent level of significance. 
However, it is positively correlated to food accessibility (r=0.27) and infrastructure 
development (r=0.13) but none is significant up to the accepted level. While, it is 
negatively associated with rural development, agriculture development and industrial 
development. It may be asserted fi^om the analysis that food security of the region 
depends on food availability and food stability. But food availability does not 
significantly affect 'the food stability. However, though not significantly, rural 
development, agriculttire development, industrial development diminishes the food 
security in the study region. It is mainly due to the fact that, with the industrialization, 
urbanization, commercialization and technological innovation in agriculture, farmers 
tend to cultivate cash crops for quick earning. The large scale cultivation of cash 
crops, hampers the production of foodgrain crops, subsequentiy the foodgrain 
availability decreases. 
Food availability is strongly correlated to food stability (r=0.70) at 1 per cent 
level of significance. It is positively correlated to infi-astructure development (r=0.19) 
but not significant up to the accepted level, while it is negatively correlated to food 
216 
accessibility, rural development, agriculture development and industrial development. 
It is clear from the analysis that food availability and stability are interdependent and 
interrelated. It may be said that, food stability may increase as much as the food 
availability increases. But the food availability may be hampered with rural 
development, agriculture development and industrial development, mainly due to the 
transformation of cereal crop cultivation to the commercial crop cultivation. 
Food stability is negatively correlated to industrial development (r=-0.52) at 1 
per cent level of significant. However, it is positively associated with agriculture 
development (r=0.13) but negatively coincide with food accessibility, rural 
development and infrastructure development in which none accepted at significant 
level. Food accessibility is positively correlated with rural development (r=0.15), 
industrial development (r=0.17) and infrastructure development (r=0.18). The strong 
negative association between food stability and industrial development decreases the 
food stability in the region. Food stability may reduce due to the changing land use 
pattern associated with industrialization, commercialization and globalization. But 
food accessibility merely depends on purchasing power of inhabitant, is different from 
food availability and food stability. Rural development and industrial development 
enhance the purchasing power of the people, which subsequently increases food 
accessibility. 
Rural development is positively associated with agriculture development 
(r=0.45) at 5 per cent level of significant, while it is strongly correlated with 
infrastructure development (r=0.57) at 1 per cent level of significant. On the other 
hand rural development is positively correlated with industrial development (r=0.17). 
The analysis of causal relationship reveals the groimd reality which enables to make 
an arrangement that, in India, the socio-economic development of its rural part 
depends on the agricultural development as well as infrastructure development. For 
the rural development, the emphasis should be given on infrastructure as well as 
agriculture development. 
Agriculture development is negatively coincide with industrial development 
(r= -0.45) at 5 per cent level of significant but negatively correlated with 
infrastructure development (r= -0.30) without a significant level. Industrial 
development slightly positively correlated with infrastructure development (r=0.02). It 
may be asserted from the analysis that industrial and infrastructure development are 
constrains of agricultural development in the study region. Due to the same reason of 
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industrialization, urbanization and consequent changing land use pattern, the 
development of agriculture which is the multidimensional phenomena of agricultural 
sector may be under the threat of its declination, if not any strong remedial measure is 
being taken by government and policy makers. 
Food security is slightly negatively correlated with rural development due to 
highest industrial and agriculture development. It is said that agriculture development 
leads to increase in food security but here the food security is negatively correlated 
with agriculture development. It is already mentioned in previous chapter that the 
dominated areas of agriculture development are concentrated with cash-crop 
production and lacking in foodgrains production, which leads to poverty and 
imbalances in public distribution system in those areas due to corruption and politics. 
Otherwise, food security increase which leads to increase rural development. 
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CHAPTER-VIII 
FOOD SECURITY AND RURAL DEVELOPMENT - A 
HOUSEHOLD LEVEL STUDY 
Some development agencies and academicians regard the concept of 
household food security—often defined as "access for all people at all times to 
enough food for an active, healthy life"—as a guiding principle for designing 
interventions in rural areas. Although there is a large literature on food security, much 
of its focus lies in developing and testing research issues. One of the most commonly 
accepted definitions of food security is adequate access to food at all times, 
throughout the year and from year to year. Access is ensured when all households and 
all individuals within those households have sufficient resources to obtain appropriate 
foods for a nutritious diet (Riely, F., et al. 1995). As it will be explained below, it is 
dependent on the level of household resources—capital, labour, knowledge—and 
prices. Moving from household to individual food security, it requires the 
consideration of two factors. First, how is food allocated within the household? In 
households where distribution is unequal, it is possible for aggregate access to 
improve and for some individuals to experience no change in their food security 
status. A second consideration is biological utilization; the ability of the human body 
to take food and transfer it into energy that is used to undertake daily activities. 
Utilization requires not only an adequate diet, but also a healthy physical environment 
(so as to avoid disease) and an understanding of proper health care, food preparation, 
and storage processes. 
For the primary data, five villages of different districts of western Uttar 
Pradesh have been selected, based on stratified and purposive sampling. 
I) Stratification of western Uttar Pradesh 
In the first stage, the western Uttar Pradesh has been divided into five regions of 
very high, high, medium, low and very low in food security regions on the basis of 
secondary data in order to find out the volume of impact of food security on rural 
development. 
2) Second stage - selection of villages 
In the second stage, from each food security region, one village has been 
chosen on the basis of purposive sampling. Thus five villages have been chosen from 
the study area. 
The villages have been selected on the basis of different criteria given below: 
1) Accessibility to the village 
2) Availability of water sources 
3) Located near to urban centre 
In each village 15 per cent of the total number of households were randomly 
selected. The total sample size consists of 5 villages and 421 households. The 
respondents have^  been interviewed according to a well prepared questionnaire 
during 2006-2007^ 
8.1 GENERAL PROFILE OF THE SAMPLED VILLAGES 
8.L1 Naganva 
The village Naganva is situated in Mathura district, which lies in the western 
pocket of western Uttar Pradesh. This village is about 3 kilometers from Mathura city 
and has an area of 557 hectares. The total population of this village is 2,889 persons 
with 432 households (54.58 per cent males and 45.42 per cent females). It has 1,327 
scheduled caste population amounting to 45.93 per cent. Only one primary school is 
available in the village while, middle school and college are available within a radius 
of 5-10 kilometers. An allopathic hospital is also available within 10 kilometers. Out 
of the land area, 484 hectares are irrigated. Nearly 50 hectares remains imirrigated. 
Commercial and co-operative banks are available within a radius of 5-10 kilometers )^ 
8.1.2 Manjoor Garhi 
The village Manjoor Garhi is located in Aligarh district, which lies in the 
western pocket of the study area. This village is about 6 kilometers from Aligarh city 
which accounts for a total of 284.1 hectares of area. It has a population of 4,735 
persons with 735 households (54.17 per cent males and 45.83 per cent females). The 
scheduled caste population of the village has been recorded for 1,077 persons. There 
is one primary school and one middle school while, college is available within 5-10 
kilometers. An allopathic hospital is also available within 10 kilometers from the 
village. Out of the land area 220.10 hectares are irrigated. About 2.00 hectares is 
culturable waste land. About 10.00 hectares remains unirrigated while, 54.00 hectares 
area is not used for cuhivation. The village has 55.00 electricity operated and 55.00 
pump set operated tubewells. Commercial and co-operative banks are available within 
a radius of 5-10 kilometers. 
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8.1.3 Suwaheri Buzurg 
The village Suwaheri Buzurg is situated in Bijnor district which lies in the 
north eastern portion of the study area. This is about 10 kilometers from Bijnor city 
which accounts for 425 hectares in area. The total population of the village is 
accounted for 3,086 persons with 494 households (54.35 per cent males and 45.65 per 
cent females). The scheduled caste population has been reported for 1,006 persons 
amounting to 32.59 per cent. The village has one primary school and one middle 
school. The total literates are 1796 (62.80 per cent males and 37.20 per cent females). 
Out of the total cultivated area 237 hectares is irrigated. Whereas, 108 hectares of land 
remains unirrigated. There is one commercial and one co-operative bank within a 
radius of 5-10 kilometers. 
8.1.4 Megh Chappar 
The village Megh Chappar is positioned in Saharanpur district which lies in 
the northern pocket of the- study area. This village is about 3 kilometers jfrom 
Saharanpur city having a total of 97 hectares of area. The total population of the 
village has been reported for 1,217 with 210 households (52.10 per cent males and 
47.90 per cent females). It has 346 persons scheduled caste population amounting to 
28.43 per cent. Within the educational facilities, one primary school, one middle 
school and one secondary school are available. College is available wdthin a radius of 
5 kilometer. An allopathic hospital is also available within 5 kilometers. This village 
is very rich in irrigation facilities due to canal irrigation. Thirty nine hectares are 
irrigated to the total cultivated area. The village has one post office, one telegraph 
office and nine telephone connections. There is one commercial and one co-operative 
bank available within a radius of 5 kilometers. 
8.1.5 Datavali Gesupur 
Datavali Gesupur is located in Meerut district which lies in the western 
pocket of the study area. This village accounts for a total of 688.6 hectares of area. 
The total population of the village has counted for 5,965 persons with 903 households 
(53.29 per cent males and 46.71 per cent females). The village has 25.51 per cent 
scheduled castes population. There are three primary schools and one middle school 
in the village. College is available within a radius of 5 kilometers. An allopathic 
hospital is also available within 5 kilometers. The village has 151 pump set operated 
and 65 electricity operated tubewells. Out of the land area, 657.00 hectares is 
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irrigated. 23.60 hectares is culturable waste land and 8.00 hectares are not used for 
cultivation. Commercial and co-operative banks are available within a radius of 5 
kilometers. 
/it has been recorded that as regards to road, a metalled road is connected to all 
sampled villages. Post office and telephone connections are available within 5-10 
kilometers of range. Power supply is available for domestic use and agriculture and 
about 90 per cent of the houses are electrified in all sampled villages. Safe drinking 
water is available through municipal taps for a short duration during morning and 
evening hours, though hand pumps are available in all sampled villages. Main crops 
grown are wheat, rice, sugarcane, and fodder in all sampled villagesN 
8 ^ SOSIO-ECONOMIC STRUCTURE 
The study of family 
structure is essential to understand 
the relationship of the human 
resources with variations in the 
economics of agriculture. The 
socio-economic structure of the 
households has been set down in 
order to highlight the socio-
economic status of the respondents 
and impact of these factors on food 
security and rural development. 
8.2.1 Age structure 
In order to develop 
agriculture practices, the age 
composition of population plays a piate 8.1: Researcher with respondents 
very significant role as it helps in adoption of new ideas and profiles which in turn 
bring economic benefits and make them food secure (Mohammad, 1988). The entire 
population (22,505) of sampled villages has been arranged according to their age in 
ascending order and is divided into five categories i.e. < 15 years, 15-30 years, 30-45 
years, 45-60 years and > 60 years. Table 8.1 shows that, of the total 25,025 
population, 40 per cent were females and 60 per cent males. The sampled villages 
wise break up reveals that the male population has been observed more than females 
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population in all sampled villages including Naganva (56.8Iper cent), Manjoor Garhi 
(56.38 per cent), Suwaheri Buzurg (61.20per cent), Megh Chappar (56.20 per cent), 
and Datavali Gesupur (62.34 per cent). Dominance of female population has been 
reported in three sampled villages, namely, Naganva, Manjoor Garhi and Megh 
Chappar. In these villages it has been observed that mostly women are engaged in 
livestock rearing and domestic work. A perusal of table 8.1 (a) suggests that 31.77 per 
cent of the total populations are below 15 years of the age, whereas, 29.58 per cent of 
the total population belong to the 15-30 years age. Nearly 21.51 per cent come in the 
category of 30-45 while, 11.85 per cent and 5.14 per cent belong to the categories of 
45-60 and above 60 years of age, respectively. This distribution shows that majority 
of all the population groups is represented by juvenile population. During field 
survey it has been evident that generally, one or two family members have 
participated actively in the agricultural fanning throughout the year, while other adult 
members have connected with other occupations besides agriculture. 
A perusal of table 8.1 (b) and figure 8.1 (c) shows the distribution of 
respondents on the basis of religion. Of the total sampled population, 82.42 per cent 
has reported Hindu population, 17.57 per cent Muslim population. All the sampled 
villages are dominated by Hindu population except in Megh Chappar which is 
dominated by Muslim population (87.5 per cent). It has been evident that villages 
which are in dominance of Hindu religion, people are actively engaged in agriculture 
and other occupations. One household is involved in more than one occupation. 
8.2.2 Caste structure 
The food habits, clothing and shelter are closely influenced by caste structure 
as these restrict the food, which affect the crop that is to be grown. Lower caste 
populations do not have much access to agricultural innovations. They do not have 
money to adopt modem input, while the upper caste is generally resourcefiil. So, they 
provide to operate their farms with latest implements. A perusal of table 8.1 (c) shows 
the distribution of respondents on the basis of caste structure. Of the total sampled 
household (421), 34.21 per cent belong to the Rajput, 24.21 per cent Scheduled castes 
(underprivileged caste of the society) like, Jatave, Harijans, Chamars etc., 8.11 per 
cent Pandit, 10.92 Baniya, 5.08 Gori (MusHm), 10.21 Badhai (Muslim), 2.80 Julahe 
and 2.35 per cent Sahni. It has been evident that most of large and medium farmers 
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belong to upper caste like Rajput, Baniya, etc. Rajput caste is dominating in Naganva, 
Manjoor Garhi and Datavali Gesupur. 
The caste structure shows that Rajput an upper caste population has medium to 
large sizes of land holdings. The people are economically well-off than lower caste 
people. During survey, it has been found that Rajput people purchased small and 
marginal land from lower caste people on a cheaper rate^ 
Figure 8.1; Distribution of respondents according to sex, age and religion 
Age Structure of household members 
11,85 
21.5 
31.77 
29.58 
Religious Composition of rtpondents 
8.3 Cropping Pattern 
The cropping pattern of any region is generally controlled by physical, socio-
i?«C' economic and technological factors. 
8.3.1 Wheat 
Wheat is the most significant crop 
for the diet of the people. Table 8.2 shows 
that the highest area under wheat crop has 
been reported in the villages of Naganva 
(37.48 hectare), Manjoor Garhi (48.26 
hectare) and Suwaheri Buzurg (28.24 
hectare). While, it is reported low in Megh 
Chappar. Thus total area reported under 
^ •••p'rj fi<-.Jj.^^ 
Plate 8.2: Wheat cultivation 
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wheat is 155.59 hectares with a total production of 9229.56 quintal in sampled 
villages. Similarly, production of wheat has reported highest in Naganva (2141.71 
quintal) and Manjoor Garhi (3152.58 quintal). The highest yield is reported in 
Manjoor Garhi and Datavali Gesupur} 
8.3.2 Rice 
Rice is the staple crop. A perusal of ' -<«; 
table[8.2 indicates that the area under rice 
crop is reported to 60.68 hectares with ^ ^ > 
production of 2076.14 quintal and yield of 
34.21 quintal per hectares. In the village of 
Naganva, the area under rice crop is 11.8 
hectares, while it is 10.6 hectares in Manjoor » ' 
Garhi. Similarly, production of rice has v^^i 
recorded 337.14 quintals and 256.61 piate 8.3: Sugarcane cultivation 
quintals in the villages of Naganva and Manjoor Garhi respectively. Dominant 
villages in yield of rice are Suwaheri Buzurg (40.47 quintals per hectare), Datavali 
Gesupur (39.98 quintals per hectare) and Megh Chappar (34.55 quintals per hectare). 
8.3.3 Sugarcane 
/Sugarcane is the most important commercial crop grown in western Uttar 
Pradesh.j Table 8.2 reveals that the area under sugarcane is 237.84 hectares with a 
total production of 152490 quintals and a yield of 641.14 quintals per hectare. During 
the survey, it has been evident that in Naganva and Manjoor Garhi villages, farmers 
do not prefer to grow sugarcane. Suwaheri Buzurg, Megh Chappar and Datavali 
Gesupur villages have dominance in sugarcane cultivation. 
8.3.4 Potato 
Potato is one of the most popular 
vegetables of the study region and is 
cultivated on an extensive scale, it is 
moreover a commercial crop. Potatoes 
occupied 24.06 hectares area, with a 
production of 8589.02 quintals having yield 
of 356.98 quintals per hectare in the selected 
villages. Irhe cultivation of Potatoes is found 
Plate 8.4: Potatoes in Cold Storage 226 
only in two villages in all sampled villages. In Naganva the area under potatoes is 
12.92 hectares whereas, production and yield are counted to 4228 quintals and 327.29 
quintal per hectare, respectively. Similarly, area (11.14 hectares), production (4360 
quintals) and yield (391.38 quintal per hectare) of potatoes are scored in Manjoor 
Garhi. The two villages Naganva and Manjoor Garhi lie in high food security region 
and rural development. 
(it has been found out that these villages are dominant in cash crops like 
sugarcane due to presence of black soil and alluvial soil coupled with high water 
table. Water table is high due to presence of yamuna canal near to the villages.' \ 
Table 8.2: Cropping Pattern (Area, Production and Yield) 
Sampled 
Villages 
Naganva 
Manjoor 
Garhi 
Suwaheri 
Buzurg 
Megh 
Chappar 
Datavali 
Gesupur 
Total 
production 
Selected Crops 
Wheat 
A 
37.48 
48.26 
28.24 
11.37 
30.24 
155.59 
P 
2141.71 
3152.58 
1375.27 
558 
2002 
9229.56 
Rice 
Y 
57.14 
65.31 
48.69 
49.07 
66.2 
59.31 
A 
11.8 
10.6 
8.4 
9.52 
20.36 
60.68 
P 
337.14 
256 
340 
329 
814 
2076.14 
Y 
28.57 
24.15 
40.47 
34.55 
39.98 
34.21 
Sugarcane 
A 
-
-
94.4 
27.16 
116.28 
237.84 
P 
-
-
57000 
17450 
78040 
152490 
Y 
-
-
603.81 
642.48 
671.13 
641.14 
Potatoes 
A 
12.92 
11.14 
-
-
-
24,06 
P 
4229 
4360 
-
-
-
8589 
Y 
327.3 
391.4 
-
-
-
357 
Source: Based on Field Survey, 2006 - 2007 
A=Area-hectare, P=Production in quintal, Y=Yield in quintal per hectare 
Figure 8.2: Village wise analyses of area under different crops 
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8.4 FOOD SECURITY <zx;« V o K) - /f) ^ LC.,.C^ ; d> ) ^^' f^ -^^-"-
/Food security as a global issue has been defined in a number of ways. It 
{•It ,, I ?-U 
is to be interpreted as means for adequate availability of food items, 
particularly food grains. It also refers to the adequate purchasing power to meet 
the food requirement at household level (Sarkar, A.N., 20011^ During the field 
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survey some quarries related to food security which include the three indicators i.e., 
foodgrains availability, food stability and food accessibility have been evaluated^) 
8.4.1Foodgrains AvailabUity— 
This section attempts to examine the 
regional aspects of surplus and deficit areas of 
foodgrains availability at village level, taking 
482 gram per head per day as standard 
requirement given by ICMR (Hyderabad)^  
Foodgrains availability has been calculated in 
I 
H^.M. 
i S 
gram per head per day. Table 8.3 and figure |j y,i | y-.J^ig^^J*'.!. wSii^ 
8.3 indicates that the distribution of the |>,i-.i^S&^^$'WV ,^i^ Ih^fe 
cereals availability in selected villages varies ^^^^-^^^^^ ^ ' f^^ ^ **'- •" f «.*• 
•^  ^ Plate 8.5: Wheat 
firom 559 gram per head per day in Naganva to 386 gram per head per day lowest 
reported in Datavali Gesupur.) Similarly, pulses availability varies from 93 gram per 
head per day in Naganva to 33 gram per head per day in Megh Chappar. The 
distribution of the foodgrains availability has been reported highest (652 per head per 
day) in Naganva and lowest reported in Datavali Gesupur villages (226 gram per head 
per day). Naganva is a small village which is economically strong where farmers 
emphasize to grow foodgrains, while Datavali Gesupur is a big village where farmers 
emphasize on commercial crops. 
Table 8.3: Distribution of foodgrains availability in gram per head per day 
Sampled Villages 
Naganva 
Manjoor Garhi 
Suwaheri Buzurg 
Megh Chappar 
Datavali Gesupur 
Total 
Food Stuff 
Cereals 
559 
493 
504 
490 
186 
386 
Pulses 
93 
84 
33 
40 
83 
Foodgrains 
523 
226 
469 
Tc^ fc^ 
Source: Based on Field Survey, 2006 - 2007 
Figure 8.3: Village wise analyses of foodgrains availability u'^ 
I 
i 
Nagan\a Manjoor Suwaheri Megh Datavali 
Garhi Buzurg Chappar Gesupur 
Villages 
Ov-^ 
f^. 
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8.4.2 Caloric Availability 
The Indian Council of Medical 
Research (ICMR) has worked out that on an 
average the standard caloric requirements is 
2400 calories per person per day. The average 
daily caloric requirement in the world per 
person is 2800 calories. More than 70 per cent 
of caloric intake in India is derived from 
foodgrains (Kravdal, O., 2001). In this section, 
foodgrains availability has been converted in 
caloric availability in gram per head per day. '" \, ^ ^ 
Plate 8.6: Transport of cash crops 
The distribution of caloric availability of foodgrains in selected villages shows that (S-
2255 calories per person per day has been reported in Naganva village, followed by 
1988 calories per person per day in Manjoor Garhi and 778 calories per person per 
day in Datavali Gesupur. Caloric availability of pulses is found highest in Naganva 
(318 calories per person per day) and lowest in Megh Chappar (136 calories per 
person per day) (Table 8.4). 
Table 8.4: Distribution of caloric availability (in calories per head per day) 
Sampled Villages 
Naganva 
Manjoor Garhi 
Suwaheri Buzurg 
Megh Chappar 
Datavali Gesupur 
Grand Total 
Food Stuff 
Cereals 
1937 
1704 
1721 
1696 
642 
1648 
Pulses 
318 
284 
275 
114 
136 
883 
Foodgrains 
2255 \ ^ ^ 
1988 
1996 
1810 
778 
2531 
Source: Based on Field Survey, 2006 - 2007 
8.4.3 Livestock Availability 
/Livestock is one of the 
important indicator of food security. 
Table 8.5 and figure 8.4 shows that of 
the total livestock (811), buffaloes 
amounted to 63.50 per cent being the 
largest group of cattle^ followed by 
cows (21.20 per cent). Goat (10.35 per 
cent) and oxen (4.94 per cent). Highest 
^-<. 
^^^^Sij^ '- -. 
Plate 8.7: Livestock population 
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availability of buffaloes (68.86 per cent) is counted in Naganva, followed by Datavali 
Gesupur (88.15 per cent) and Megh Chappar (74.61 per cent). The availability of 
goats is highest in Megh Chappar. Dominant villages in which respondents have 
highest percentage of availability of cows is observed in Naganva and Suwaheri 
Buzurg. 
Table 8.5: Distribution of livestock (in percentages) 
Sampled Villages 
Naganva 
Manjoor Garhi 
Suwaheri Buzurg 
Megh Chappar 
Datavali Gesupur 
Total Population 
Cow 
19.67 
15.53 
35.44 
7.9 
10.52 
21.2 
Ty 
Ox 
3.28 
1.94 
10.44 
3.2 
1.33 
4.94 
f)e of livestock 
Buffalos 
68.86 
58.26 
48.53 
74.62 
88.15 
63.5 
Goat 
8.19 
24.27 
5.59 
14.28 
-
10.36 
Total 
100 
100 
100 
100 
100 
100 
Source: Based on Field Survey, 2006 - 2007 
Of the total livestock, highest availability of livestock is found in two sampled 
villages of Megh Chappar (25 per cent) and Suwaheri Buzurg (33 per cent). 
Figure 8.4: Availability of Livestock (in percentage) 
&44.93 
63.5 
8.3,4 Foodgrains productivity 
/Productivity is yardstick of foodgrains production which is the backbone of 
agricultural development. Yield in quintals per hectares has been selected as an unit to 
measure the productivity and stability of production. Table 8.6 shows that 52.27 
quintal per hectare yield has been reported in sampled villages. The highest yield in 
foodgrains is found in Manjoor Garhi ^7.90 quintal per hectare) and Datavali 
Gesupur (55.65 quintal per hectare). 
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Table 8.6: Foodgrains: Area, Production and Yield 
Sampled Villages 
Naganva 
Manjoor Garhi 
Suwaheri Buzurg 
Megh Chappar 
Datavali Gesupur 
Total Population 
Area 
49.28 
58.86 
36.64 
20.89 
50.6 
216.27 
Production 
2478.85 
3408.58 
1715.27 
887 
2816 
11305.7 
Yield 
50.3 
57.9 
46.81 
42.96 
55.65 
52.27 
Source: Based on Field Survey, 2006 - 2007 
Area in hectare, Production in quintal. Yield in quintal per hectare 
8.4.5 Public Distribution System 
Public distribution system aims at opening ration shops at accessible locations 
to meet the daily necessities of the rural and urban poor including food, kerosene and 
cooking oil and other essential items at subsidized prices. The PDS should be targeted 
to serve the poor only. However, it is difficult to identify poor and also difficult to 
plug in leakages and corruption (Sabira, A.A., 2004). Public distribution system has 
been counted on the basis of APL (above poverty line), BPL (below poverty line) and 
antodya ration cards in sampled villages. These ration cards are different colour of 
cards issued by government to distribute wheat, rice, sugar and kerosene at subsidize 
rate. These cards have been given those persons who earn less than 9,000 per year 
they come under below poverty line (BPL and antodya ration cards) and who earn 
more than 9,000 per year they come under above poverty line (APL) (FSD, 2003). All 
sampled villages show that 70.07 per cent respondents of the total respondents have 
APL ration cards, whereas 27.32 respondents have BPL ration cards and only 2.61 per 
cent counted for antodya ration cards. APL ration card are observed highest in 
Naganva (84.61 per cent) and Manjoor Garhi (90.90 per cent). Highest percentage of 
respondents having BPL ration card are observed in the villages of Suwaheri Buzurg 
(40.54 per cent) and Datavali Gesupur (22.85 per cent). Antodya ration cards are 
found in two villages of Megh Chappar and Suwaheri Buzurg (Table 8.7 and figure 
8.5). 
Above analyses show that Naganva and Manjoor Garhi reported highest 
respondents which have APL ration cards thus making these villages for highest food 
security regions. While highest percentage of respondents which have BPL ration 
cards are observed in villages of Suwaheri Buzurg and Megh Chappar which make 
low food security regions. During the survey, it has also been found that mostly lower 
caste population have BPL ration cards but they are not properly getting foodgrains 
from fair price shops. Thus proper distribution of food supply is necessary to 
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eliminate poverty and to augment food security for the better development of the rural 
area. 
Table 8.7: Distribution of respondents (in percentages) according to public 
distribution system 
Sampled Villages 
Naganva 
Manjoor Garhi 
Suwaheri Buzurg 
Megh Chappar 
Datavali Cesupur 
Total 
APL 
84.62 
90.9 
54.05 
51 
77.15 
70.07 
Type of Ration Cards 
BPL 
15.38 
9.08 
40.54 
28.12 
22.85 
27.32 
Antodya 
-
-
5.41 
21.87 
-
2.61 
Total 
100 
100 
100 
100 
100 
100 
Source: Based on Field Survey, 2006 - 2007 
Figure 8.5: Distribution of respondents according to ration cards 
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8.4.6 EmploymenEstnictjgrre of the 
household members 
Table 8.8 (a) reveals that the highest 
workers of the total population have been 
recorded in the villages of Naganva (36.36 per 
cent), Manjoor Garhi (31.72 per cent) and Megh 
Chappar (37.90 per cent) which make highest 
food security region. Whereas, the lowest 
number of workers is reported in Suwaheri 
Buzurg and Datavali Gesupur (Fig. 8.6, c). 
Table 8.8 (b) and figure 8.6 (a) 
demonstrates the occupational pattern of the 
respondents. Although the total population of all 
sampled villages is 2,505 persons, but 764 
Plate 8.8: Sugar industry 
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persons are engaged in more than one occupation. Most of populations are engaged in 
agriculture activities. Of the total workers (764), 33.63 per cent included the 
cultivators. Whereas, labors (engaged in factories on the basis of monthly wages and 
in private sector etc.) also dominate in sampled villages i.e., 18.71 per cent of the total 
workers. It has been reported that livestock rearing and agricultural laborers are 
observed low than other occupation which amounting to 7.19 per cent and 7.06 per 
cent respectively. Village wise analysis shows that the highest cultivators are reported 
in Naganva (38.19 per cent), Suwaheri Buzurg (41.66 per cent) and Megh Chappar 
(41.37 per cent). The dominance of villages in which respondents are involved in 
agriculture laborer is observed in Suwaheri Buzurg (16.66 per cent) and Megh 
Chappar (41.37 per cent). Respondents engaged in livestock rearing are observed 
highest in Suwaheri Buzurg (23.33 per cent). Field surveys revealed that large 
percentages of the sampled population are involved in laborer (engaged in private 
factories on monthly wages) and are recorded highest in the villages of Naganva 
(24.30 per cent) and Megh Chappar (31.25 per cent). Highest number of respondents 
engaged in service sector is observed in Manjoor Garhi and Datavali Gesupur. 
Table 8.8: Economic classification of the population from the sampled Villages 
(a) Distribution of respondents (in percentages) according to workers and non-
workers 
Sampled Villages 
Naganva 
Manjoor Garhi y^ 
Suwaheri Buzurg '^ 
Megh Chappar 
Datavali Gesupur 
Total 
V 
Workers 
.^ 36.36 
31.72 
21.12 
37.9 
26.68 
30.49 
i/orker's structure 
Non-workers 
63.64 
68.28 
72.28 
62.1 
73.32 
69.51 
Total 
100 
100 
100 
100 
100 
100 
(b) Distribution of respondents (in 
Sampled 
Villages 
Naganva 
Manjoor 
Garhi 
Suwaheri 
Buzurg 
Megh 
Chappar 
Datavali 
Gesupur 
Total 
Population 
percentages) according ' to employment structure 
Type of occupation 
Cultiva-
tors 
38.19 
25 
41.66 
41.37 
33.02 
33.63 
Agriculture 
Labors 
- • 
3.59 
16.66 
3.44 
11 
7.06 
Livestock 
Rearing 
4.86 
3.57 
23.33 
1034 
2.75 
7.19 
Laborers 
(engaged in 
factory) 
24.31 
31.25 
4.16 
8.62 
12.84 
18.71 
Servi 
ces 
10.41 
14.28 
10.03 
10.37 
22.01 
14.79 
Business 
22.23 
13.39 
4.16 
17.24 
1467 
14.31 
Othe 
rs 
-
8.92 
-
8.62 
3.71 
4.31 
Total 
100 
100 
100 
100 
100 
100 
Source: Based on Field Survey, 2006 - 2007 
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Figure 8.6: Distribution of household according to occupational structure and 
worker (in percentage) 
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It has been observed that mostly the cultivators are found in the villages of 
Naganva and Manjoor Garhi. In these villages respondents are involved in more than 
one occupation. In these villages, one or two persons are engaged actively in 
cultivation and others are involved in services and business. So, they are economically 
sound. Thus employment is the main indicator to make a healthy environment. A 
8.4.7 Purchasing Power 
Table 8.9 and figure 8.7 shows the income structure of the sampled 
households. Nearly, 12.58 per cent respondents earned an income less than Rs.2,000 
per month which come in the category of low purchasing power, while, 36.57 per cent 
respondents earned between Rs.2,000 - Rs.4,000, significantly 50.83 per cent 
respondents earned an income of more than Rs.4,000 per month. Most of the 
households of the selected villages earned more than Rs.4,000 per month i. e. in 
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Naganva (53.84 per cent), Suwaheri Buzurg (60.81 per cent) and Datavali Gesupur 
(54.28 per cent). 
Table 8.9: Distribution of respondents (in percentages) according to income 
Income 
Naganva 
Manjoor Garhi 
Suwaheri Buzurg 
Megh Chappar 
Datavali Gesupur 
Total 
<2000 
18.38 
12.72 
13.51 
15.69 
10 
12.6 
Income ( 
2000-4000 
27.78 
48.18 
26.31 
37.5 
35.72 
36.57 
per month) 
>4000 
53.84 
39.1 
60.18 
46.81 
54.28 
50.83 
Total 
100 
100 
100 
100 
100 
100 
Source: Based on Field Survey, 2006 - 2007. 
Figure 8.7: Distribution of respondents according to income structure 
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Literacy enables a person to adopt the agricultural innovations which help in 
the commercialization of agriculture and adoption of new technologies. Table 8.10 
indicates the educational status of the sampled villages. Of the total sampled 
population, 51.89 per cent are educated and the rest are uneducated. In all the sampled 
villages, the maximum number of literate person has been observed in three sampled 
villages of Naganva (56.06 per cent), Suwaheri Buzurg (65.07 per cent) and Megh 
Chappar (58.16 per cent) (Fig. 8.8, a and 8.8, b). 
Table 8.10: Distribution of respondents (in percentages) according to educational 
status 
Sampled Villages-
Naganva 
Manjoor Garhi 
Suwaheri Buzurg 
Megh Chappar 
Datavali Gesupur 
Total Population 
Educational Structure 
Educated 
56.06 
45.04 
65.07 
58.16 
41.42 
51.89 
Uneducated 
43.94 
54.96 
36.48 
41.84 
49.46 
48.11 
Total 
100 
100 
100 
100 
100 
100 
Source: Based on Field Survey, 2006 - 2007 
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Figure ^.9: Food security regions selected from sampled villages 
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Figure 8.8: Village wise analyses of educational status of the respondent 
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Figure 8.9 shows that Naganva and Manjoor Garhi lie in very high and high 
food security regions respectively. The figure shows that these villages are found high 
in capital (land, livestock and labour), high foodgrains production, high in services, 
high in income, low in poverty, and high in infrastructure facilities. Thus these 
indicators make high food security in these villages. 
Figure 8.10 shows the medium, low and very low food security regions, including 
Suwaheri Buzurg, Megh Chappar and Datavali Gesupur respectively. These villages 
are reported for low food security due to high urbanization, low income, unequal 
public distribution system (BPL ration cards) and low foodgrains production. 
Some of the highlights of food security from sampled villages are as follows: 
1) Small farmers and marginal farmers sale their land on cheap rate to large 
farmers because they can't use new technology due to high price and lack of 
knowledge. 
1) Small farmers earned less than Rs.2,000 per month which insufficient for food 
and other basic needs. 
In these villages farmers grow only cash crops i.e., sugarcane. Due to location of 
the sugar factories near to the villages and get more profit than other crops. 
Foodgrains production is found low due to high concentration of cash crops. 
This is the main problem to control the food security. 
It is evident that mostly people have BPL ration cards and properly not getting 
foodgrains due to poor management of public distribution system. Thus all these 
things lead to poverty in small farmers which ultimately leads to food insecurity. 
2) 
3) 
4) 
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Figure 7.10: Food security regions selected from sampled villages 
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Low Level of Education 
Lack Knowledge of New Technology 
Low Productivity 
Low Production 
Low Infrastructure facilities 
Low Rural Development 
Source: Based on Field Survey, 2006-2007 
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8.5 RURAL DEVELOPMENT 
V Rural development is defined as a strategy to improve the economic and social 
life of a specific group of a people, the rural poor. It evolves extending the benefits of 
development to the poorest among those who seek a livelihood in rural areas. The 
group includes small farmers, tenants and laborers (World Bank 1975). During the 
field survey different set of questions related to rural development have been 
discussed incorporated in questionnaire. 
8.5.1 Size of Land Holding / ^-' i^ e... 
In agricultural systems size of land holdings determines the agricultural 
income of farmers. It is evident fi-om table 
8.11 (a) that 158 respondents amounfing to 
37.52 are landless. The size of land »»"* 
holdings of the respondents have been 
arranged into five categories i.e., marginal 
(less than 1 hectare), small (1-2 hectare), 
semi medium (2-4 hectare), medium (4-10 
Plate 8.9: Cultivated Land 
hectare) and large (above 10 hectare). Of the total cultivators (263), nearly, 47.52 per 
cent respondents have marginal size of land holdings. This is an uncommercial size of 
land holding. Small size of land holding also does not represent a bright picture, as it 
accounts for 25.85 per cent respondents which come in the category of small size of 
land holding. Nearly, 17.49 per cent respondents have semi medium land holdings, 
while 6.41 per cent cultivators have medium size of land holdings. About, 2.66 per 
cent respondents have large size of land holdings. 
Sampled village wise break up reveals that 69 per cent of the respondents have 
marginal size of land holding in Naganva village. Of the total respondents in 
Suwaheri Buzurg and Megh Chappar nearly, 18 and 12.5 per cent respondents have 
medium size of land holding respectively. A large size of land holding is reported in 
Suwaheri Buzurg (8 per cent) and Megh Chappar (4.16 per cent) (Fig. 8.11). 
239 
Table 8.11: Pattern of land holdings from the sampled villages 
(a) Distribution of respondents (in percentages) according to land holding / 
Sampled Villages 
Naganva 
Manjoor Garhi 
Suwaheri 
Buzurg 
Megh Chappar 
Datavali 
Gesupur 
Total 
Landless 
0.7 (2) 
20.91 
(55) 
9.12 (24) 
3.08 (8) 
26.23 
(69) 
37.52 
(158) 1 
Agricultural land use \ / ^ 
Marginal 
(less than 
1 hectare) 
69.84 
58.18 
34 
50 
28.57 
47.52 
Small 
(1-2 
hectare) 
23.8 
29.9 
20 
12.5 
33.8 
25.85 
Semi 
medium 
(2-4 
hectare) 
3.17 
7.27 
20 
20.83 
35.21 
17.49 
Medium 
(4-10 
hectare) 
1.58 
3.63 
18 
12.5 
2.81 
6.41 
(b) Distribution of respondents (in percentages) according to 
Sampled Villages 
Naganva 
Manjoor Garhi 
Suwaheri Buzurg 
Megh Chappar 
Datavali Gesupur 
Total 
Large 
above 
(10 
hectare) 
1.58 
1.81 
8 
4.16 
-
2.66 
Total 
100 
100 
100 
100 
100 
100 
and holding stat 
Type of farming ^ 
Own 
90.47 
92.72 
80 
100 
70 
84.41 
Leased in 
-
3.63 
-
-
-
0.77 
Leased ojn 
9.$1 
3.61 
20 
-
30 
14.82 
Total 
100 
100 
100 
100 
100 
100 
Source: Based on Field Survey, 2006 - 2007 
It is evident from table 8.11 (b) that 222 respondents (84.41 per cent) have 
own land, while 14.82 per cent respondents have leased out their land and 0.77 per 
cent respondents have leased in their land. 
Figure 8.11: Respondent wise analyses of land holdings 
in\a Manjoor Suwaheri Megh Datavali 
Gartii Buzurg Chappar Gesupur 
Landless \,m.^^. 
I Landowners 
Villages 
Thus the large size of land holding is observed in Suwaheri Buzurg and Megh 
Chappar. More land are occupied by rich land holder (upper caste like Rajput). They 
purchased land from small and marginal land holder and cultivate it mostly for cash 
crops. They can use more fertilizers and other facilities for agricultural on high rate 
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because they are economically strong. Small and marginal farmers sell their land due 
to high price of new technology they can't purchase it for better cultivation, so they 
sell their land on to get money for engaged in other business to make better life style. 
Thus, land is encroaching day by day by non food crops. Landless people are doing 
job in factories near to the city on monthly wages less than 2000 per month.) -
8.5.2 Agriculture Land use Pattern 
In the village of Naganva, the cultivated land per hectare is counted of 30.3 
hectare, while it is reported for 49.5 hectare in Manjoor Garhi, 40.3 hectare in Megh 
Chappar and 108.83 hectare in Datavali Gesupur. The net sown area is recorded 28.48 
hectare, 47.3 hectare, 100.21 hectare, and 35.89 hectare, in Naganva, Manjoor Garhi, 
Suwaheri Buzurg, Megh Chappar and Datavali Gesupur, respectively. Highest gross 
cropped area is found in Suwaheri Buzurg (151.28 hectare), Megh Chappar (57.6 
hectares) and Datavali Gesuptir (196 hectare) while, it is reported minimum in 
Naganva and Manjoor Garhi (Table 8.12, b). ] 
Table 8.12: Agricultural land use pattern and sources of Irrigation from the selected 
villages 
(a) Distribution of agricultural land use(in hectares per household) and fertilizer 
consumption (in kg per hectare) 
Sampled Villages 
Naganva 
Manjoor Garhi 
Suwaheri Buzurg 
Megh Chappar 
Datavali Gesupur 
Agricultural Land use 
Cultivated 
area 
30.3 
49.5 
108.83 
40.3 
131.6 
Net 
Sown 
Area 
28.48 
47.3 
100.21 
35.84 
130.2 
Gross 
Cropped 
area 
65.69 
91.3 
151.28 
57.6 
196 
Irrigated 
area 
29.04 
46.2 
99.71 
40.3 
131.6 
Total 
y 
153.51 
234.3 
460.03 
174.09 
589.4 
fertilizers 
/(Consumption 
99.8 
98.4 
165.5 
175.5 
190.16 
(b) Distribution of respondents (in percentages) according to sources of irrigation 
Sampled Villages 
Naganva 
Manjoor Garhi 
Suwaheri Buzurg 
Megh Chappar 
Datavali Gesupur 
Total 
Canal 
-
-
20 
58.34 
-
9.23 
Type of Farming 
Tubewell (with 
electricity) 
15 
88.88 
60 
41.66 
91.66 
62.69 
Tubewell 
(withdiesel) v 
85 
11.12 
20 
-
8.34 
28.08 
/ 
/ 
/Total 
100 
100 
100 
100 
100 
100 
Source: Based on Field Survey, 2006 - 2007 
*y Above analyses show that Megh Chappar, Suwaheri Buzurg and Datavali 
Gesupur have been observed of highest gross cropped area and 100 per cent irrigated 
area which is dominated by cash crops mostly sugarcane due to large sizes of land 
holding. On the other hand Naganva and Manjoor Garhi are observed worse in 
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irrigated area and gross cropped area due to dominance of small and marginal size of 
land holding and concentration of wheat and rice production. So, the agriculture is 
considered as the better indicators for the development of areaA 
8.5.3 Sources of Irrigation 
There are mainly two type of 
irrigation which are persisting in study | f^^ H 
area i.e., canal and tubewell (with 
electricity and diesel) irrigation. Tube-
well irrigation is relatively of recent 
origin in India and the rate of its 0:ji:^ 
adoption in different parts of the 
country is very fast. It is very 
Plate 8.10: Tubewell irrigation 
important source of irrigation in the study area which is a part of Indo-Gangetic 
plains and where sub-soil water resource occurs in abundance and available at 
shallow depth. The importance of tube-well irrigation over canals lies because 
of the fact that the tube-well can be dug right in the vicinity of farm, where 
water is needed. ) 
/ Of the total respondents (260), nearly 62.69 per cent respondents opted 
tubewell irrigation with electricity while 28.08 per cent respondents used tubewell 
irrigation with diesel. Nearly, 9.23 ^er cent respondents are using canal irrigation. The 
village wise break up shows that in Naganva village 85 per cent and 15 per cent 
cultivators are using tubewell with diesel and tubewell with electricity, respectively. 
Nearly 88.88 per cent and 11.12 per cent respondent are used tubewell with diesel and 
tubewell with electricity, respectively. The dominant villages where respondents are 
depend on canal irrigation are as Suwaheri Buzurg (20 per cent) and Megh Chappar 
(58.34 per cent). Nearly 60 per cent, 41 per cent and 91.66 per cent cultivators are 
depend on tubewell irrigation with electricity in the villages of Suwaheri Buzurg, 
Megh Chappar, Datavali Gesupur, respectively (Table 8.12 (b) and Fig. 8.12). 
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Figure 8.12: Distribution of respondents according to irrigation sources 
62.69 
•a 
c 
o — 
o 
a. 
Naganve Manjoor 
Gartii 
• Canal 
• Tubewell (with electricity) 
• Tut)ewell(withdiesel) 
Suwaheri 
Buzurg 
Villages 
l\^egh 
Chappar 
Datavell 
Gesupur 
Megh Chappar and Datavali Gesupur are observed of highest irrigation 
facilities due to high water level and presence of yamuna canals near to the villages 
and farmers mostly used tubewell irrigation with electricity and canals irrigation. 
8.5.4 Fertilizer Consumption 
Use of chemical fertilizer is recognized as one of the quickest ways in 
boosting agricultural production. The importance of fertilizers has been well 
appreciated by cultivators as well as others who are concerned with the 
agricultural production. The provision of fertilizers availability at reasonable 
costs, and at appropriate time is an essential requirement for the growth of 
crops (Champa, M., 1976). Table 8.12 (a) and figure 8.13 shows the average rate of 
the consumption of fertilizer in the sampled villages accounted for 99.8 kg per hectare 
in Naganva, 98.4 kg per hectare in Manjoor Garhi, 165.5 kg per hectare in Suwaheri 
Buzurg, 175.5 kg per hectare in Megh Chappar and 190.16 kg per hectare in Datavali 
Gesupur. Suwaheri Buzurg, Megh Chappar and Datavali Gesupur are found of highest 
user of fertilizer due to more gross in cash crops. 
Figure 8.13: Villages wise distribution of fertilizers consumption 
s 
c 
Naganva Manjoor Suwaheri Megh Datavali 
Garhi Buzurg Chappar Gesupur 
• Fertilizer 
Consumption Villages 
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8.5.5 Type of Farming 
It has been evident that 82.55 per cent cultivators have been using tractors to 
cukivate agricuhure land, while 4.28 per cent used bullock and 18.17 per cent depend 
on both (tractor operated and bullock operated). The villages where cultivators mostly 
operated their agricultural land are Naganva (94.82 per cent), Manjoor Garhi (96.29 
per cent), Megh Chappar (95.33 per cent) and Datavali Gesupur villages (94.44 per 
cent) (Table 8.13 and figure 8.14). 
Table 8.13: Distribution of respondents (in percentages) according to farming 
operated by tractor or bullock 
Sampled Villages 
Naganva 
Manjoor Garhi 
Suwaheri Buzurg 
Megh Chappar 
Datavali Gesupur 
Total 
Type of Farming 
Tractor 
operated 
94.82 
96.29 
30 
95.33 
94.44 
82.55 
Bullock 
operated 
-
-
20 
4.67 
-
4.28 
Tractor or 
Bullock 
operated 
5.18 
3.71 
50 
-
5.56 
13.17 
Total 
100 
100 
100 
100 
100 
100 
Source: Based on Field Survey, 2006 - 2007 
Figure 8.14: Distribution of type of farming 
Vm C 
o> o 0. a. 
a Tractor operated 
• Bullock operated 
a Tractor or Bullock operated 
Villages 
8.5.6 Levels of Educational Attainment 
Education is the back boon for development of any area. Table 8.14 shows 
that the education of the household members in to following educational level i.e., 
primary, secondary, higher secondary, graduate, post graduate and professional 
courses. Of the total 1300 educated population, 38.69 per cent and 39.61 per cent 
persons come in the category of primary and secondary levels of education. Nearly, 
11.92 per cent accounts in higher secondary education and 7.15 per cent in graduate 
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levels of education. Secondary based education has been reported highest in Naganva 
(38.28 per cent) and Manjoor Garhi (47.16 per cent). Suwaheri Buzurg and Datavali 
Gesupur are reported of highest in higher secondary education. Datavali Gesupur also 
scored highest for graduate persons (11.16 per cent). Post graduate populations are 
observed only in two villages namely Suwaheri Buzurg (7.27 per cent) and Manjoor 
Garhi (1.25 per cent) (Fig. 8.15). Thus above discussion reveals that educational 
levels which transforms the ideas of farmers to use new technology is found highest in 
Naganva village which also come in category of highest food security. 
Table 8.14: Distribution of respondents (in percentages) according to their 
educational attainment 
Sampled Villages 
Naganva 
Manjoor Garhi 
Suwaheri Buzurg 
IMegh Chappar 
Datavali Gesupur 
Total 
Educational Structure 
Primary 
50.9 
35.22 
30.9 
43.82 
38.69 
38.69 
Secondary 
38.28 
47.16 
40.72 
35.95 
34.17 
39.65 
Higher 
Secondary 
10.78 
8.8 
15.27 
10.11 
14.07 
11.92 
Graduate 
3.6 
6.28 
4.72 
6.74 
13.07 
7.25 
Post-
graduate 
-
1.25 
7.27 
3.38 
-
1.73 
Professional 
courses 
-
1.27 
1.12 
-
-
0.76 
Total 
100 
100 
100 
100 
100 
100 
Source; Based on Field Survey, 2006 - 2007 
Figure 8.15: Educational attainments of the household members 
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8.5.7Housing Condition 
Rousing condition of the sampled 
villages influenced development of 
study area. Table 8.15 (a) and figure 
8.16 shows that nearly 67.23 per cent of 
the total sampled households have 
reported Pucca type, while 20.19 per 
Plate 8.11: Kutcha and pucca houses 
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cent recorded kutcha and nearly 12.58 per cent are semi Kutcha. In all the sampled 
villages, most of the houses are found to hepucca i.e. 80 per cent in Naganva, 63.63 
per cent in Manjoor Garhi, 56.75 per cent in Suwaheri Buzurg, 78.12 per cent in, 
nearly 74 per cent in Megh Chappar and 67.14 per cent in Datavali Gesupur village. 
The highest pucca houses have scored in Naganva village. Whereas the highest 
kutcha type houses have found in Datavali Gesupur (25.57 per cent). 
Figure 8.16: Housing condition of respondents 
12.58 
| f ^«^^mi Pucca 
• | ^ ^ _ _ ^ ^ Piir La 
67.22 
' 
20.19 
* 
8.5.8 Water supply condition in household of the respondents 
A perusal of table 8.15 (b) and figure 8.17 demonstrates the water supply 
conditions in the sampled villages. Nearly 71.74 per cent of the sampled households 
have been using private hand pump for drinking water and other domestic use. Nearly 
5.46 per cent households are using municipal water supply. Tap water is recorded 
only in three villages namely Naganva (7.69 per cent), Manjoor Garhi (6.63 per cent) 
and Suwaheri Buzurg (18.89 per cent). The highest percentage of respondents who are 
using government humdrum, are reported in Naganva (24.62 per cent), Manjoor Garhi 
(21.56 per cent) and Megh Chappar (34.38per cent). 
Figure 8.17: Water supply condition in household of respondents 
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8.5.9 Electricity Consumption 
A perusal of table 8.15 (c) and figure 8.18 shows the availability of electricity 
in the houses. Of the total sampled households, 82.42 per cent households are 
electrified and remaining has no electricity. Naganva (96.92 per cent), Manjoor Garhi 
(82.72 per cent) and Megh Chappar (100 per cent) are reported of the highest 
electricity consumptionyj^ 
Figure 8.18: Availability of electricity in household of respondents 
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Table 8.15: Infrastructure facilities in the household of respondents 
(a) Distribution of respondents (in percentages) according to their housing type 
Sampled Villages 
Naganva 
Manjoor Garhi 
Suwaheri Buzurg 
Megh Chappar 
Datavali Gesupur 
Total 
Kutcha 
12.3 
30.63 
20.27 
-
25.57 
20.19 
Type of House 
Pucca 
80 
63.63 
56.75 
78.12 
67.14 
67.23 
Semi Pucca 
7.7 
5.49 
22.98 
21.88 
7.29 
12.58 
Total 
100 
100 
100 
100 
100 
100 
(b) Distribution of respondents (in percentages) according to their housing status 
Housing Status 
Naganva 
Manjoor Garhi 
Suwaheri Buzurg 
Megh Chappar 
Datavali Gesupur 
Total 
Own 
95.38 
97.27 
94.59 
90.62 
100 
96.92 
Housing Status 
Rented 
4.62 
2.73 
5.41 
9.38 
-
3.08 
Total 
100 
100 
100 
100 
100 
100 
(b) Distribution of respondents (in percentages) according to water supply 
conditions 
Sampled Villages 
Naganva 
Manjoor Garhi 
Suwaheri Buzurg 
Megh Chappar 
Datavali Gesupur 
Total 
Source of d 
Private 
Hand pump 
67.69 
71.81 
67.56 
65.62 
77.14 
71.74 
Public 
Hand pump 
24.62 
21.56 
18.89 
34.38 
22.86 
22.8 
rinklng water 
Municipal tap 
water 
7.69 
6.63 
18.91 
-
-
5.46 
Total 
100 
100 
100 
100 
100 
100 
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(d) Distribution of respondents (in percentages) according to availability of 
electricity 
Sampled Villages 
Naganva 
Manjoor Garhi 
Suwaheri Buzurg 
Megh Chappar 
Datavali Gesupur 
Total Population 
Yes 
96.92 
82.72 
66.22 
100 
80 
82.42 
Availability of electricity 
No 
3.08 
17.28 
33.78 
-
20 
17.58 
Total 
100 
100 
100 
100 
100 
100 
Source: Based on Field Survey, 2006 - 2007 
After going through the above 
analyses it has been observed that 
infi-astructure facilities like availability of 
water, availability of electricity, educational 
facilities, water supply conditions, pucca 
house, pucca roads etc. are found high in 
Naganva and Manjoor Garhi villages 
besides agricultural development and more 
Plate 8.12: Brick-kiln on agriculture land 
emphases on foodgrain production. While agricultural development is observed high 
in Suwaheri Buzurg and Datavali Gesupur and Megh Chappar which proves more 
concentration of cash crops production. It is evident that Naganva and Manjoor Garhi 
are highest in food security and high in infrastructural development. But foodgrains 
has been found high in Naganva and Manjoor Garhi villages where agricultural 
development is low, while on the other hand cash crops production is high in the 
villages of Suwaheri Buzurg, Datavali Gesupur and Megh Chappar where agricultural 
development is high. So, development of infrastructure is found high in those areas 
which are highly developed in food security and foodgrains production. Overall rural 
development is found high in that area where agricultural development and industrial 
development is high, but there is unequal distribution of foodgrains because food 
security records an unequal distribution, j 
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CONCLUSION AND SUGGESTIONS 
lb 
si I 
CONCLUSION 
This is a study of food security and rural development which has been 
conducted at district, village and household level in western Uttar Pradesh. Physically, 
the western Uttar Pradesh is mainly influenced by Indo Gangetic Plain. Being a part 
of alluvial plain of Uttar Pradesh it is drained by perennial river of the Ganga system 
which provides every facility for the development and construction of canals. The 
drainage system of the area under study is well developed. The main rivers i.e., the 
Yamuna, the Ganga, the Ramganga and the Gomati share as the main source of water 
supply. A study of the activities and behavior of these rivers are important where 
agriculture forms the mainstay of the economy and land irrigation is the only source 
of water supply. The predominant soil of the region is alluvium which is fertile for 
producing a variety of crops. The climate is damper and at the same time less extreme 
than in the Punjab and the rainfall is less than the rainfall of eastern Uttar Pradesh. 
Not only the land of the study area is fertile but the climate is tolerable. 
Irrigation has played a vital role in transforming the precarious agriculture of 
semiarid regions, into productive agriculture over last many years. The success of 
high yielding variety programs depends mainly on the availability of adequate 
irrigation facilities as high yielding variety seeds require high doses of chemical 
fertilizers and more water supply to plants. The irrigated area to the total cultivated 
area has increased from 61.87 per cent in 1972 to 126.92 per cent in 2001 in the study 
area. Canals irrigation has decreased from 18.07 per cent to 15.15 per cent during 
1972-2002 in the study area. On the other hand area under tubewell irrigation to the 
net irrigated area has drastically increased from 18.1 Iper cent in 1972 to 85.1 per cent 
in 2002. 
It has been found that the growth rate of population was recorded to be 
increased more than foodgrains production during all the study periods. During 1971-
2001, the growth of population has registered to be increased to 96.33 per cent. The 
highest percentage growth of population was found 28.64 per cent during the decade 
of 1971-1981 in the study area. Moradabad and Jyotiba Phule Nagar have registered 
higher population growth rates while, lower population growth has been recorded in 
Pilibhit during 1971.2001. The density of population has been recorded higher in 
Ghaziabad (2866 sq. km) and lower in Pilibhit (470 sq. km). The per capita income of 
the population of state is much lower than national average, which is directly affected 
by the purchasing power of the people and moreover domestic production of 
foodgrains can not provide the self sufficiency. 
/ i t is_gvident-tbat food security based on food production is one of the major 
aspects of the agricultural development, (u'he data on area, production and yield of 
foodgrains are based on three years moving average during the periods of 1970-83, 
1980-83, 1990-1993 and 2000-2003 !)This part of study shows that growth rate of area 
under foodgrains has been reported to be declined (-0.47 per cent)jduring 1970-2003 
in the study area, while the production has observed to be increased (173 per cent)?) 
Similarly, yield has increased (174.60 per cent) during 1970-2003. The eastern part 
of the study area reported the highest area, production and yield of foodgrains. The 
highest foodgrains production is due to lack of cash crops. Farmers only give 
preference to grow foodgrains like wheat, rice, maize and barley. But pulses have lost 
more area, production and yield due to its replacement by wheat, rice and cash crops. 
A picture of cash crop shows that more area of foodgrains has been replaced by cash 
crop e.g. Meerut district is counted highest in sugarcane production while it is lowest 
in foodgrains production. Therefore, this district is reported for very low food security 
region. 
It has been concluded that foodgrains availability in gram per head per day has 
increased from 669 gram in 1972 to 788 gram in the study area in 2002. The regional 
variations recorded districtwise reveal an interesting result. The highest concentration 
in availability in foodgrains is found in Pilibhit district (1451 gram) where lowest 
density of population is reported in this district (470 sq.km) in 2001. Calorie 
availability of foodgrains in gram per head per day increased from 1972 to 1982, 
since then it tended to decline because of more than half of the districts of the study 
area has reported negative growth in foodgrains production. It is due to high increase 
of population growth. 
/The assessment of food availability, stability, accessibility and overall food 
securitybased on composite z-score reveals that the study area is characterized by 
highly diversified situation. The concentration of indicators of food availability is 
reported very high in six districts, namely, Rampur, Pilibhit, Aligarh, Farrukhabad, 
Etawah and Auraiya. The patterns of food stability is positively related to food 
availability while, both are inversely related to food accessibility, j 
Districts of Rampur, Pilibhit and Agra are stated in low accessibility but these 
districts are found in high food availability and food stability regions. The overall 
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assessment of food security based on scores of nine indicators reveals that the districts 
of Mathura, Etawah and Auraiya come with very high food security region which are 
positively correlated with pattern of food availability and food stability regions. Only 
one district comes in lower category of foodgrains availability, food stability, food 
accessibility and food security i.e. Hathras^ 
/ The study further concludes that overall food security is positively correlated 
with infrastructure development but negatively associated with agricultural 
development, because of cash crops that have be_eiLOjnitted-jfrom-food security regions 
which includes only foodgrains production. Districts of western portion of the study 
area lie in lower food security region with lower rural development regions.^^ese 
belts are low in food security due to high industrialization, high density of population 
and low foodgrains production^/ 
/ 
' Food security decreased due to unequal public distribution system. 
Muzaffamagar, Meerut, Baghpat, Ghaziabad and Hathras districts come in low food 
security regions.^ ) It is due to fair price shops are estimated low in these districts. It 
refers that public distribution system is not going in a proper way. These districts are 
highly urbanized. The benefit of subsidies mostly goes to the rich people. 
/-The analysis of food security in relation to rural development is characterized 
by a highly diversified situation i.e.,Viore than half of the districts of low food 
availability reported with medium rural development. Rampur district comes in high 
food availability with high rural development] Districts of low food availability are 
associated with low rural development districts. 
In case of food stability, two districts of Rampur and Bulandshahr come in the 
category of high food stability with high rural development. Low food stability 
regions are associated with low rural development. In case of food accessibility, only 
Bulandshahr lies in high food accessibility with high rural development. More than 
half of the districts come in position of low food accessibility and medium rural 
development. 
/Food security is positively correlated to food availability and food stability at 
1 per cent level of significance Jflowever, it is also positively correlated to food 
accessibility and infrastructure development but no one is significant up to the 
accepted level. ^ It is negatively associated with rural development, agriculture 
development and industrial development. It may be asserted from the analysis that 
food security of the region depends on food availability and food stability. But food 
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availability does not significantly effect the food stability. However, though not 
significantly, rural development, agriculture development, industrial development 
diminishes the food security in the study region. It is mainly due to the fact that, with 
the industrialization, urbanization, commercialization and technological innovations 
in agriculture, farmers tend to cultivate cash crops for quick earning. The large scale 
cultivation of cash crops severally hampers the production of foodgrain crops, 
subsequently the foodgrains availability is reducing gradually, which in turn decline 
the food security in the region. 
/Food availability is strongly correlated to food stability at 1 per cent level of 
significance. It is positively correlated to infrastructure development but not 
significant up to the accepted level,^ while it is negatively correlated to food 
accessibility, rural development, agriculture development and industrial development. 
It is clear from the analysis that food availability and stability are interdependent and 
interrelated. It may be said that food stability may increase as much as the food 
availability increases. But the food availability may be hampered with rural 
development, agriculture development and industrial development, mainly due to the 
transformation of cereal crop cultivation in to commercial crop cultivation. Food 
stability may reduce due to the changing land use pattern associated with 
industrialization, commercialization and globalization. But food accessibility which is 
dependent on purchasing power of inhabitants is different from food availability and 
food stability. Rural development and industrial development enhance the purchasing 
power of the people, subsequently food accessibility increases. Food security is 
negatively correlated with rural development due to higher industrial and agricultural 
development. It is said that agriculture development leads to increase in food security 
but this study finds that food security negatively correlated with agriculture 
development. It has been already mentioned that dominated areas of agriculture 
development are concentrated with cash crops production. 
/ i n order to strengthen the study, five villages have been selected for primary 
survey at village and household levels to test the ground reality of the study area. 
The age structure of population shows that high rate of work force, as 
respondents in young and old age group are less. Hindus are dominant in the religious 
composition of the respondents in sampled villages. As a caste structure, Rajput caste 
is dominant of the respondents in sampled villages. Education holds importance 
among the people as only 48 per cent are illiterate while, majority of the people are 
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moderately educated (51.89 per cent). It is evident that non workers (69.50 per cent) 
are counted higher than workers (30.49 per cent) which are not good for socio-
economic development of the region. 
The village wise analyses of area, production and yield of different crops show 
that wheat and rice are dominant crops in the villages of Naganva and Manjoor Garhi. 
These villages are reported for highest concentration of foodgrains crops than cash 
crops. Area under wheat is reported higher in Naganva and Manjoor Garhi villages. 
Similarly, production of wheat has stated higher in Naganva and Manjoor Garhi. Rice 
is also a dominant crop of these villages. Rest of the villages including Megh Chappar 
and Datavali Gesupur are dominant in cash crops mostly sugarcane. 
The analyses of indicators of food security and rural development at village 
and households levels depict that foodgrains availability has reported highest in 
Naganva followed by Manjoor Garhi. Rest three villages are counted for low 
foodgrains availability. Similarly, the distribution pattern of caloric availability of 
foodgrains in selected villages shows that the caloric availability in foodgrains has 
been reported highest in Naganva, Suwaheri Buzurg and Manjoor Garhi while lowest 
in Datavali Gesupur and Megh Chappar. Naganva and Manjoor Garhi villages have 
scored higher distribution of respondents having APL ration cards. Rest of the 
villages i.e. Suwaheri Buzurg, Megh Chappar and Datavali Gesupur are dominated by 
respondents having BPL ration cards. 
Employment structure shows that Naganva and Suwaheri Buzurg are reported 
for dominance of cultivators amounting to 38.19 per cent and 41.66 per cent, 
respectively. The highest workers are reported in the three villages which include 
Naganva (36.36 per cent), Manjoor Garhi (31.72 per cent) and Megh Chappar (37.90 
per cent). Highest incomes also reported in Naganva and Manjoor Garhi villages i.e., 
more 4000. These indicators show that purchasing power is reported highest in two 
villages of Naganva and Manjoor Garhi. J 
CB is clear that high foodgrains production, high purchasing power, high 
consumption, high calories per day per person, high income, high employment, low 
poverty and high public distribution system all these leads to high food security. All 
indicators mentioned above have been found highest in three villages of Naganva, 
Manjoor Garhi and Suwaheri Buzurg. So, these villages are reported for highest food 
security. 
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/ v i i V llage-wise analyses of rural development show very interesting relation with 
food security. Of the total household (421), nearly 263 amounting to 62.47 per cent 
respondents have own agriculture land and 158 respondents amounting to 37.52 per 
cent are landless. This shows some farmers are migrating to urban areas after selling 
their land to large farmers. This picture has been seen in villages of Megh Chappar 
and Datavali Gesupur. Nearly 47.52 per cent respondents have marginal sizes of land 
holdings in selected villages which are uneconomical. Village-wise break up shows 
that marginal and small size of land holdings are reported highest in Naganva and 
Manjoor Garhi villages. In these villages, farmers give preference only to grow 
foodgrains production more than cash crops. Rest of the villages like, Suwaheri 
Buzurg, Megh Chappar and Datavali Gesupur are observed for large sizes of land 
holdings which are commercial in nature. In these villages farmers give preference to 
grow cash. 
Datavali Gesupur and Megh Chappar villages are observed richest in irrigation 
facilities due to concentration of government canals. Suwaheri Buzurg, Datavali 
Gesupur and Megh Chappar are highest user of fertilizer due to more concentration of 
cash crops production. These three villages are reported for highest agricultural 
development but low in food security due to lack of foodgrains production, low 
purchasing power and unequal public distribution system. Educational status shows 
that the educated persons are found highest in Naganva, Manjoor Garhi and Suwaheri 
Buzurg villages. Other infrastructure facilities like availability of water, electricity 
consumption, pucca house, pucca roads are reported fair in Naganva and Manjoor 
Garhi villages. 
Agricultural development is reported high in Suwaheri Buzurg, Datavali 
Gesupur and Megh Chappar which have more concentration of cash crops production. 
It is evident that Naganva and Manjoor Garhi are highest in food security and high in 
infrastructural development excluding agricultural development. But foodgrains has 
been found high in Naganva and Manjoor Garhi villages where agricultural 
development is low, while on the other hand cash crops production is high in the 
village of Suwaheri Buzurg, Datavali Gesupur and Megh Chappar where agricultural 
development is high. Infrastructure development is found high in those areas where 
food security is found high. Overall rural development is found high in that area 
where agricultural development and industrial development are high. 
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Thus above analyses show that food security is positively related to 
infrastructure facilities. But it is found low in the areas of high agricultural 
development due to high density of population, majority of non workers, more 
concentration on cash crops than foodgrain production and high poverty 
Suggestions 
Food security in rural areas is a serious problem. The lack of food security in 
rural areas is due not just to inadequate resources, but also to inadequate planning. 
The job of assuring food security is large and complex. Action needs to be taken 
simultaneously at the household, national, regional and global levels to achieve 
development in rural areas. There is need of thorough analysis of food security in 
terms of its three pillars that is, physical access to food, an adequate economic access 
to food and improving food utilization. 
Physical access to food 
Physical access to food is related to agriculture which increases to food 
supplies in rural areas, agriculture production which is needed to sustain the 
increasing food needs of the tremendously growing population, it increases the 
employment, purchasing power etc at household levels. 
Encouraging rapid technological change 
Implementing technological change is essential for agriculture and economic 
growth. Knowledge of new technology should be increased in rural areas mostly for 
marginal and small farmers. The availability of appropriate infrastructure services is a 
precondition to rapid agriculture sectors like power, roads, irrigation etc which help in 
agricultural development. / 
Increasing the efficiency of irrigation 
There should be increase in the efficiency of irrigation to enhance the 
agriculture production. There should be proper use of water so that wasteful use of 
water could be avoided. Government canals system should be provided in a proper 
way. 
Cropping pattern 
Cropping pattern should be matched to consumption demand. In this study, it 
has been evident that those areas are facing problems of food security which are low 
in foodgrains production but high in cash crops. So, farmers should give emphasis on 
foodgrains production also. There should be availability of water, amount of rainfall, 
soil quality, topography etc for the change of cropping pattern. 
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Dry farming should be practiced in the areas of scarcity of water. Whenever 
cost of production is higher, the government should provide remuneration price to 
meet the cost of production with moderate profit to farmers. 
Proper land use planning 
Land should be used in a proper way for agricultural development. It is 
necessary to restrict crop cultivation only for favorable areas, which have good 
retentive soils and where water harvesting techniques would be feasible. The 
remaining areas should be put under forage and economic tree crops. 
Healthy soils 
Farmers should have more knowledge about the characteristics of the soil, 
especially in terms of its suitability for cultivation of various types of crops. They 
should have knowledge about minerals content of the soil and what needs to be done. 
Crop intensification and farming system 
There is an immediate need for crop intensification and farming system 
especially for the small and marginal farmers. Animal husbandry seems to play a 
promising role here as it generates more employment avenues due to its labour 
intensive nature. The employment opportunity for women also increases through this 
sector. Moreover, the nutritional status of households also improves by consumption 
of milk and dairy products. 
Improving economic access to food 
/The food security implies not only to food availability but more important is 
economic access to food. Household food security can ensure only when capability to 
acquire food exist. ^ 
Enhancing employment 
/Employment is the key of development of any nation. It is cause to poverty 
eradication. Employment should be enhanced in on-farm and non-farm sector which 
ensures direct access to income. In case of on-farm sector development in agriculture 
and infrastructure are most crucial. In case of non-farm employment increase should 
be through rural industrialization, exploring the opportunities for value addition by 
interacting production with processing, marketing and direct investment by the state 
for employment generation in programme such as 'food for work' ) 
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Poverh^ eradication 
( On the basis of the above mentioned characteristics, it has been evident that 
food insecurity is primarily associated with poverty. High poverty levels are 
synonymous with quality of life deprivation, malnutrition, illiteracy and low human 
resources development. That is why, eradication of poverty has become a major 
component of the region. The best way to reduce poverty and hunger is through 
economic growth. ) 
Education and health services 
f Providing education and health services is one of the key ways to reduce 
poverty and hunger. There is substantial evidence that individuals' education is 
closely linked to their income and that improved education contributes to national 
economic growth. Education and health services are especially important for women, 
who have a major role to play in growing crops and in reducing hunger. Education is 
necessary for both women and boys who are much more productive and earn higher 
income. Women often use their additional income on investments in family welfare, 
increase in their incomes like to have greater immediate and long term impacts on 
poverty, j 
Investing in infrastructure 
( When there are adequate communication networks, roads, storage facilities 
and supplies of electricity, farmers can obtain the information they need to grow the 
most profitable crops, store them, move them to market and receive the best price for 
them. During survey it has been found out that some production is lost between farm 
gates and consumers owing to poor roads and storage facilities, reducing farmers' 
income and raising urban consumers' food costs. As cities grow, the need for 
infrastructure becomes all the more important^ 
Minimum support price 
Government should support the minimum price to decide with farmers. These 
prices are not commensurate with the input costs of the farmers. Hence, farmers 
consider agriculture as a non-profitable enterprise and they are not willing to continue 
agricultural operations. In fact many of them are willing to sell their lands. This leads 
to decline in availability of arable land and consequently lead to food insecurity 
especially for the vulnerable household. 
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Strengthening markets and agribusinesses 
The support of markets and agribusiness has received insufficient attention in 
the World Banlc's assistance to agriculture and rural development, with the exception 
of assistance provided by the International Finance Corporation. There should be 
access to market especially for small and marginal. This can be done by fostering 
agribusiness association of small farmers through a new contract between corporate 
industry and the resource poor families. 
Rural credit system 
There should be managed access to credit through financial institutions for the 
resource poor. Rural credit facilities should be extended to small and marginal 
farmers and most vulnerable groups of the society. 
Improving food utilization 
It involves availability of appropriate quality and quantity of food at 
affordable prices to those identified as poor. 
Management of proper distribution system 
In the country, the government foodgrains stock exists but it does not reach to 
target group either due to procedural delay or lack of purchasing power. Unless 
inequality is reduced the higher food production will not provide food security. It has 
been evident that poor and vulnerable groups are unable to get benefit of public 
distribution system. Hence, there is need for targeting public distribution system. It 
should be identified of the poor people and thereafter appropriate measures need to be 
undertaken to improve the nutritional status of these households. 
Anti poverty programmes 
f Poverty eradication programmes should be initiated relating to self 
employment and wage employment. Enhancement in employment is necessary for 
poor and vulnerable group, so that they can increase their purchasing power. If they 
do not have purchasing power they would not be able to acquire foodgrain?) 
Food for work 
These schemes hold to promise for the poor and vulnerable households to gain 
access to food. This scheme should be organized properly in rural areas for poor 
households. 
Storage facilities 
The suitable storage facilities should be developed at small places like village, 
Mandi (whole sale market), market and even at household level to minimize the food 
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losses as well as the benefits go to both producers and consumers. There is a need of 
social organizations like panchayaty raj system which should come forward to 
prepare plans and implement them to remove poverty and achieve the goal, i.e., food 
for all 
Food and cash based programmes 
These programmes will directly provide cash and nutrition to assure food 
security of the households on one land, and the income generated from work can be 
used for meeting different households needs. If the staple food is available at 
subsidized rates or as a fixed part of the earnings, the poor can use the cash received 
on other food stuffs and on other needs. 
260 
// If m^^mi^ 11 was mJ^r-%%, 
ill 
iifl 
1& 
I? 
i;f 
BBUOfiRAPflV 
BIBLOGRAPHY 
Acharya, S.S., Singh S. and Sagar, V., 2002: Sustainable Agriculture, Poverty and 
Food Security: Agenda for Asian Economies, Vol. 2, Rawat Publications, 
Jaipur, pp. 494-509. 
Agarwal, R. and Malhotra, C.L., 1952: Soil Survey and Soil Work in Uttar Pradesh, 
Vol. I& 11, Allahabad. 
Akroyed, D., 2003: Agricultural and Rural planning. Pub: Ashgate House, Craft 
Road, Aldershort, Homphere, GV/I 3HR, England, pp. 1-2. 
Akroyed, W.R. 1956: The Nutritive Value of Indian Diet and Planning of a 
Satisfactory Diet, Madras 
Alagh, Y.K., 1995: Poverty and food security: toward a policy system for food 
security. Economic and Political Weekly, Vol.30, No.52, pp. A-142 -150 
Alaimo, K., et al., 1998: Food Insufficiency Exists in the United States: Results from 
the third National Health and Nutrition Examination Survey, American 
Journal of Public Health, Vol. 88, Issue 3419, p.426. 
Alexandratos, N., 1999: World Food and Agriculture; Outlook for medium and larger 
term Colloquium Paper, FAO, Rome, Italy. 
Ayres, W.S., and MeCalla, A.F., 1996: Rural Development, Agricultural and Food 
Security, Finance and Development, Washington D.C., Vol.33, No.4, pp. 
8-11. 
Bapna, S.L., 1990: Food Security through the PDS, The Indian Experience, in (ed) by 
Vijay Shankar vyas, pub, Sage Publications, New Delhi, New Bury Park, pp. 
99-122. 
Bamet, M.K., 1951: International Disparities in Consumption Levels, American 
Economic Review, Vol.xl 1, No.3. 
Barse, S., 1994: Food Security and Indigenous People's Right, Administrator, Vol. 
39, No.2, pp. 39-47. 
Barun, J., et al., 1992: Improving Food Security of the Poor: Concept, Policy and 
Programme, International Food Research Institute, Washington, D.C. 
Bhatia, B.M., 1985: Food Security in South Asia, New Delhi, Oxford and IBH 
Publishing. 
Bhattachariya, B., 2001: Food Security quoted in Mohammad, N., Spatial 
Inequality in Food Security in Rural India, 2003, The Geographer, Vol. 50, 
No.l,pp.44-45. 
Borton, J. and Shohan, J., 1991: Mapping Vulnerability to Food Insecurity, Tentative 
guidelines for WFP offices memo, study commissioned by the World Food 
Programm, Relief and Development Institute, London. 
Burrard, S.G., 1912: On the origin of Himalayan Mountains, Geological Survey of 
India, Professional Paper, No. 12, Calcutta, p. 11. 
Bush, L. and Lacy, W.B., 1984: Introduction, What does Food Security mean, in (ed) 
by Bush L. and et.al., Food Security in the United States, Boulder, Co. 
Westview, Press Inc. 
Cambell, C, 1990: Food Security and Hunger, Policy for the 1990's, Nutrition Today, 
Vol. 24, No.4, pp.23-27. 
Census of India, 1971: Primary Census Abstract, Total Population, Series-1, Part 11, 
Census of India, 1981: Primary Census Abstract, Total Population, Series-1, Part 11, 
B (1), p.747 
Census of India, 1991: Primary Census Abstract, Total Population, Series-25, Uttar 
Pradesh, Part IV, A-C Series, Socio Culture, Table, Vol.1. 
Census of India, 2001: Primary Census Abstract, Total Population, Series-1, Part 11, 
B(l). 
Champa, M., 1976: Agricultural Development and the Role of Fertilizers, Indian 
Journal of Regional Science, Vol. 8, No. 1 and 2, pp. 151. 
Chaturvedi, P., 2002: Food Security in South Asia, Pub: Concept, Publishing 
Company, New Delhi, 110059. 
Chaturvedi, R., 1997: Food Security and Panchayati Raj System in India, Concept 
Publication, New Delhi. 
Chauhan, S.P., 1999: Food Security and Rural Development Programmes in India, 
Journal of Rural Development, Hyderabad, Vol.18, No.l, pp.133-149 
262 
Chopra, R.N., 1986: Green Revolution in India, A study of Punjab, Haryana, Uttar 
Pradesh and Bihar, Pub: Intellectual Publishing House, 23 Ansari Road, 
Daryaganj, New Delhi 110002. 
Chung, K.L. and et al., 1997: Identifying the Food Insecure, the Application of mixed 
method Approaches in India, International Food Policy Research Institute, 
Washington D.C., USA. 
Cohan, H., 1982: Food Security and Foodstuff and given new Approaches to the 
Agriculture and Rural Development, Desarrollo, Rural en las Americas, 
Vol.14, No.l,pp.l5-33. 
Craig, J.G. and Poerbo, H., 1988: Food Security and Rural Development, The Case of 
Ciamis, Indonesia, Journal of Rural Corporations, Food Security and Rural 
Development: Struggling with Uncertainties, Bologna, Italy, June 26-July 2, 
1988,pp.OQEH-15. 
Dakshinamurti, C, et al., 1973: Water Resources of India and their Utilization in 
Agriculture, I.A.R.I., New Delhi. 
Deepak, A., 1990: Public Distribution of Food in India, Coverage Targetting and 
Leakages, Food Policy, Vol.8, No.l. 
Dhillon, D.S., 1992: Integrated Rural Development in India (IRDP), (ed) by Jain T.L. 
et al.. Pub: Intellectual publishing house 23, Daryaganj Road, New Delhi 
11002, pp. 39-41. 
Directorate of census operation, 1961,1971, \9%\, District census, Handbook of Uttar 
Pradesh., Lucknow. 
District Census Hand Book, 1971: Town and Village Directory, Part X-A, Series 21, 
UP, Saharanpur District. 
District Census Hand Book, 1971: Town and Village Directory, Part X-A, Series 21, 
UP, Bijnor District. 
District Census Hand Book, 1971: Town and Village Directory, Part X-A, Series 21, 
UP, Meerut District. 
District Census Hand Book, 1981: Town and Village Directory, Part XIII-A, Series 
22, UP, Mathura District. 
263 
District Census Hand Book, 1981: Town and Village Directory, Part XIII-A, Series 
22, UP, Aligarh District. 
District Gazetteer of Bijnor, 1998: District Gazetteer of Mathura of the united 
provinces of Agra and Oudh, by H.R. Nevill, Vol. XIV, PP. 13-20. 
District Gazetteer of Etawah, 1911: District Gazetteer of Etawah of the united 
provinces of Agra and Oudh, by D.L. Drake Brockman, Vol. XI, PP.7-9. 
District Gazetteer of Mathura, 1911: District Gazetteer of Mathura of the united 
provinces of Agra and Oudh, by D.L. Drake Brockman, Vol. VII, PP.7-11. 
District Gazetteer of Moradabad, 1911: District Gazetteer ofMoradabad of the united 
provinces of Agra and Oudh,, by D.L. Drake Brockman, Vol. 15,1911, P.7 
District Gazetteer of Shahjahanpur, 1910: District Gazetteer of Shahjahanpur of the 
united provinces of Agra and Oudh, by H.R. Nevill, Vol.XVII, PP.6-12. 
Divakar, S., 2001: Electrifmg Rural India, Kurukshetra, New Delhi, p.2 
Dreze, J. and Sen, A., 1988: Hunger and Publication, Oxford, Clarendon, Press. 
Dreze, J. and Sen, A., 1989: Hunger and public Actions, Oxford, Clarendon press. 
Dreze, J. and Sen, A., 1989: Hunger and Publication, Oxford, Clarendon, Press. 
Dreze, J. and Sen, A., 1998: Hunger and Publication, Oxford, Clarendon, Press. 
Ekanayake, Cyril R., 2003: Role of Civil Society, Peoples Participation, Gender 
Equality, Democratization, Food emergency and Aid, in (eds.) by Chaturvedi, 
P., Food Security in South Asia, Pub: Concept, Publishing Company, New 
Delhi 110059, p. 57. 
Encarta, 2004: Encarta Reference library, by Philip Oldenberg, 2003. 
FAO, 1974: The World Food Conference in 1974, United Nations. 
FAO, 1983: Approaches to World Food Conferences in 1974, United Nation. 
FAO, 1990: Food Security Issues in West African Past Lesions and Future Prospects, 
A Critical Review, FAO Economic and Social Development, paper, No. 93, 
United Nation. 
FAO, 1995: Deep without waiting. How the International Community can promote 
Food Security, FAO, Rome, Italy. 
264 
FAO, 1996: Food for All," Report prepared on occasion of World Food Day 
Summit, 13 to 17 Nov. 1996, FAO, Rome, Italy 
FAO, 1999: Symposium on Agriculture Trade and Food Security, Synthesis of Case 
Studies, Food and Agricultural Organization, United States. 
FAO, 2001: The State of Food Insecurity in the World (SOFI), FAO, Rome, Italy 
FAO. 2002: The State of Food Insecurity in the World. FAO, Rome, Italy 
FAO, 2003: A Conceptual Framework for National Agricultural, Rural Development 
and Food Security Strategies and Policies, 1, ESA, Working Paper, No.03-17. 
FAO, 2003: The State of Food Security in World, FAO, Rome, Italy. 
FAO, 2004: Rural Development and Food Security in West Africa, ESA, Working 
Paper, No. 04-02. 
Food and Agricultural Organization, 2003: The State of Food Insecurity in the World 
2003, F^O Publications, Rome. 
George, P.S., 1999: Some Reflection Food Security in India, Indian Journal of 
Agricultural Economics, vol. 54, no. 4, oct.1999. 
Ghosh, G.N., 2000: Food Insecurity the Greatest Challenge of the Millennium, Indian 
Farming, Vol.50, No.7, pp.7-9. 
Gilbert, S.W., Bahadur, R. and Hem, R., 1910: The Gold Weather Storm of South 
India, Memories of India Meteor Department, Vol. XCI, part VII. 
Gopalan, C, et al., 1966: The Nutritive value of Indian Foods and Planning of 
Satisfactory Diet, Indian Council of Medical Research, New Delhi. 
Greeley, M., 1991: Environmental and Food Security in Rural Projects Design, IDS, 
Bulletin, Vol. 22, No.3, pp. 35-42. 
Hagood, M.J., 1943; Statistical Methods for delineation of the Regions Applied to 
Data on Agriculture and Population, Social Forces, Vol.21. 
Halim, B., 2002; Right to Food: The Peoples Perspective in Chaturvedi, P. (ed), 
Food Security in South Asia, Concept Publishing Company, New Delhi, 
110059, pp. 18-25. 
265 
Hanumantha, Rao, C.H. and Radhakrishna, R., 1999: National Food Security, A 
Policy Perspective for India in Food Security, Diversification and Resource 
Management Refocusing the Role of Agriculture, Proceedings of the Twenty 
Third International Conference of Agricultural Economists, Sacramento, 
California, USA, 10-16 August, 1999, pp 77-96 
Hayden, H.H., 1939: The Himalaya and the Peninsula, Records of the Geological 
Survey of India, Vol. 23, Delhi, p. 167 
Hotelling, H., 1933: Analysis of a complex of Statistical Variables into Principal 
Components, Journal of Educational Psychology, Vol.24. 
http://www.fao.org/documents/show cdr.asp?url file^/docrep/005/v7352e/y7352e00. 
htm 
Hubbard, M., 1995: Improving Food Security a guide for Rural Development 
Managers, pub: University of Birmingham, Birmingham, U.K., viii+151. 
IFPRI, 2002: International Food Policy Research Institute, Washington D.C., USA. 
Jain, L.E., 1997: Panchayat Raj and Food Security, (ed) by Chaturvedi, P., Pub: New 
Delhi, p.44. 
Jha, U.M., 1995: New Issues of Rural Development in India with Special Reference 
to Eastern Region, in Kumar, S., (ed), Dimensions of Rural Development in 
Eastern Region of India, Pub: B.R., Publishing, Corporation, D.K. Publisher, 
Pvt. Ltd., Delhi 110052, pp. 129-130. 
Jones Adele, M.C., 1991: Integrated Rural Develop and the Commimity. Philippines 
GeographicalJournal, Vol. -35, April-June 1991, No.2. 
Kabra, K.N., 1996: Rethinking Food Security in the Context of the Development 
Paradigms, Asia Profde Journal of Rural Development, Vol.6, No.l, pp. 
71-82. 
Kashyap, S.P. 2002: Food and Livelihood Security Concerns for Rural India in 
Acharya, S.S., Singh S., and Sagar, V. 2002: (ed). Sustainable Agriculture, 
Poverty and Food Security: Agenda for Asian Economies, Vol. 2, Rawat 
Publications, Jaipur, pp. 463-493. 
266 
Kravdal, O., 2001: Has Population Growth Restricted Improvement in Food 
Availability per head, 1970-95, Population Studies, Vol. 55, No. 2, pp. 
105-117. 
Krishna, M.S., 1944: Introduction to the Geology of India, Madras. 
Krishna, M.S., 1953: The Structure and Tectonic History, Geographical Survey of 
/«J/a, Calcutta, Vol. 81. 
Kumar, H., 2002: Food Security in India, in (ed) by Chaturvedi, P., Food Security in 
South Asia, Pub. Concept, Publishing Company, New Delhi, 110059, pp. 
79-84. 
Kumarswamy, S., 1969: Expanding Role of Co-operative in Agriculture, Agricultural 
Situation in India, Vol.24, No.3. 
Levi, Y., 1988: CIRCOM Participation in the VII World Congress of Rural 
Sociology, Journal of Rural Corporations, Food Security and Rural 
Development Struggling with Uncertainties, Bologna, Italy, June 26, July 2, 
pp.OQEH. 
Malthus, D.R., 1798: First Essay on Population, Reprinted Mae millions, London. 
Mamoria, C.B., 1953: Agricultural Problems in India, Pub: Kitab Mahal, Allahabad. 
Mason, B., 2006: Worsening Food Insecurity in African World Socialist Website. 
Mathura, R.N., 1961: Some Characteristics Feature of Water Table in Meerut district 
of U.P., National Geographical Journal of India, Vol. 4, December 1961, 
P.69. 
Minhas, B.S. 1976: Towards National Food Security, Indian Journal of Agricultural 
Economics, Vol. 31, No.4. 
Misra S.N., 1991: Peoples participation in rural develop in (ed) by Sing, M., Rural D. 
in India: current prospective, Pub: Intellectual Book comer, p. 120. 
Misra, R.P., 1989: Research Methodology: A Handbook, Concept Publishing 
Company, New Delhi. 
Misra, S., 1968: A Comparative study of the Economics of Minor source of Irrigation 
in Uttar Pradesh, Oxford and I.B.H., Publishing Co. 
267 
Mitra and Mukherj, 1980: Population Food and Land Inequality in India A 
Geography of Hunger and Insecurity, Allied Publishers, Bombay. 
Mitra, M. 1980: Agricultural Geography of the Chhattisgarh Basin, Sahitya 
Ratnalaya, Kanpur. 
Mohammad, A. 1977: Food and Nutrition in India, K.B. Publications, Delhi. 
Mohammad, A., 1995: Problems of Food Availability and Security in Middle East, 
The Geographer, Vol.34, No.2, pp.59-71. 
Mohammad, N., 1988: Cast and Primary Occupation, A Geographical Analysis, 
Concept Publishing Co. New Delhi. 
Mohammad, N., 2003: Spatial Inequality in Food Security in Rural India, The 
Geographer, Vol. 50, No.l, p.44. 
Mohammad, N., 2004: Regional pattern of Food Security in India in (ed) by Singh, 
T.P., Resources Conservation and Food Security: An Indian Experience, Vol. 
1, Concept Publishing Company New Delhi, pp. 311-336. 
Mohiuddin, A., et al., 1991: Providing Food for All, Pub: International Fund for 
Agricultural Development, IP publications. 
Moor, L.B., 1973: The Concept of Integrated Rural Development in the Report on 
Govt. Pakistan, International Seminar on Integrated Rural Development, 
Lahore. 
Mrawetz, E., 1977: Twenty Five Years of Economic Development, Finance and 
Development. 
Mujumdar, N.A., 1997; Food Security, Price Stability and the Budget, Economic and 
Political Weekly, Vol.32, No.20-21, pp. 1201-1203. 
Myrdal, G., 1977: Asian Drama, an Inquiry into the poverty of nation, Abridged 
volume. Penguin Books, London. 
Myrdal, G., 1977: Asian Drama, an Inquiry into the poverty of nation, Abridged 
volume. Penguin Books, London. 
Nevill, H.R., 1909: District Gazetteer, Pilibhit, Vol. 17, Allahabad, p. 15. 
268 
Nicholas, T.V., and Vateries, ST., 2003: Food Insufficiency, Physical, Mental and 
Social Health, Journal of Nutrition, Vol.133, pp.120-126. 
Oldham, R.D., 1939: The Deep Boring at Lucknow, Records of the Geological 
Survey of India, Vol. 23, Delhi, p. 263. 
Pandey, B.K., 1995: Strategy for Rural Development in Eastern region of India, in 
Kumar Sanjive (ed) Dimensions of Rural Develop in Eastern region of India, 
Pub: B.R. Publishing corporation, Ltd., Delhi, 110052, p. 154. 
Panth, A.S., Social Network and Food Security in Rural Kamataka, Economic and 
Political Weekly, Vol.32, No. 15, pp. 756-758. 
Patnaik, U., 1991: Food Availability and Famine, A longer View, Journal of 
Peasant Studies, Vol. 19, No. 1, pp. 1 -25. 
Patnaik, U., 1996: Export oriented Agriculture and Food Security in Developing • 
Countries and India, Economic and Political Weekly, Vol.31, No.35, 36, 37, 
pp. 2429-2449. 
Peter, P. and Molingan, 2000: Water for Food and Rural Development, Approaches 
Imitiatives in South Asia, New Delhi, Sage, ISBN, 81-70. 
Prosterman, R., 2001: Land Tenure, Food Security and Rural Development in China, 
Journal of Development, Vole.44, No.4, December 2001, pp. 79-84. 
Puri, K.K., 1991: Rural Development and Prospects, in (ed) by Singh, M., Rural 
Development in India, Current Prospective, Pub: Intellectual Book Comer, 
Pvt. Ltd., 23 Daryaganj, New Delhi, 110002. 
Qamar, A., 1996: PDS, Food Security on Politics of Food, Bihar, Journal of 
Agriculture Marketing, VolA, No.4, pp.393-395. 
Rabindra, S.K., 1984: Rural Development, A Perspective, Kurukshetra, Vole. XXXII, 
No. 11, August 1984, p. 29. 
Radhakrishna, R., 1996: Food Trends, Public Distribution System and Food Security 
concerns, Indian Journal of Agricultural Economics, Vol.51, No.1/2, pp.l68-
183. 
Radhakrishna, R., 2002: Food and Nutrition Security in (ed) by Parikh ,S. and 
Radhakrishna ,R., Indian Development Report, Oxford University Press, 
p.51. 
269 
Rastall, R.H., 1992: Agricultural Geological Cambridge, Ecological Series, 1992. 
Rau, S.K., 1979: Rural development in India, Pub: Esania Bazar, Hyderabad, National 
Institute of Rural Development, Rajandra Nagar. 
Ravanera, R., 2003: Hunger and Poverty in Asia, focus on Rural Household, in (ed) 
Chatuvedi, P., Food Security in South Asia, Pub: Concept, Publishing 
Company, New Delhi, 110059, p.63. 
Raychaudhry, S.P., 1963: Indian Soil - their Land Resource of India, Vol.1, 
Government of India, New Delhi, Vol. 1. 
Reutlinger, S., 1977: Food Insecurity, Magnitudes and Remedies, Word Bank, Staff 
Working Paper, 267, Washington D.C., U.S.A. 
Riely, F., et al, 1995: Food security indicators and framework for use in the 
monitoring and evaluation of food aid programs, Food security and nutrition 
monitoring project, Arlington, Va., U.S.A. 
Rivera, W.M., 2003: Agricultural Extension, Rural Development and the Food 
Security Challenge, pub: in Food and Agricultural Organization (FAO), Viale 
delle Terme, di Caracalla, 00100, Rome, Italy, ix+82. 
Roy, P., and Mohammad, 1978 (1968): Agricultural innovation farmers, Hyderabad. 
Sarala, G., 2002: Food Security of Crises, in (ed) Chatuvedi, P., Food Security in 
South Asia, Pub: Concept, Publishing Company, New Delhi 110059, p. 100 
Sarkar, A.N., 2001: National Food Security Perspective with a Globel Vision, Indian 
Farming, Vol. 50, No. 10, pp.29-36. 
Sekitoleko, V., 2001: Poverty Reduction and Food Security in Sub-Saharan Africa, 
Proceedings of an International Symposium on Future of Agriculture in Semi 
Arid Tropics, ICRISAT, Patancheru, India, 14 November-2000, PP. 51-62. 
Serageldin, I. and G.I. Perseley, 2000: Promethean Science, Agricultural 
Biotechnology, the Environment and the Poor, Washington D.C. 
Sethi, K.S., 2003: Rural Development clubs - An Innovative Platform for Catalysin of 
Rural Development, Yojana, May 2003, p. 40. 
Shafi, M., 1960: Land Utilization in Eastern Uttar Pradesh, Aligarh, 202002. 
270 
Shafi, M., 2006: Agricultural Geography, Pub: Dorling Kindersley, India, Pvt. Ltd. 
Licenses of Pearson Education, South Asia. 
Sharma, T.E. and Continho, O., 1983: Growth of Irrigation and its Impact on Crop 
Land Use and Yield in Kamataka, 1960-61 to 1976-77, Annals of the National 
Association of Geographers India, Vol. 11, No-2. 
Shukla, A.K., Shukla, N.D. and Singh, V.K., 2002: Farming System Approach for 
Food Security and Sustained Rural Economy, Fertilizer News, Vol.47, 
No.ll,pp.55-62. 
Singh, I.J., 1998: Farm Poverty, Household Food Security and Agricultural 
Sustainability in India, Journal of Rural Development, Hyderabad, Vol.17, 
No.4, pp.619-631 
Singh, P., 2003: Indian Agriculture, New Dimensions, Ibid, P.85. 
Singh, R.L., 2003: Food Security Issues in South Asia, in Chaturvedi, P., (ed) Food 
Security in South Asia, Pub: Indian Association for the Advancement of 
Science, by Concept Publishing Company, New Delhi, 110059, pp. 1-7. 
Singh, S. 2001: Human Development and Food Security, Yojana, Vol. 45, No, 8. 
Sinha, K.K., 1995: Rural Development and Panchayats in Snjive, K., in (ed) 
Dimensions of Rural Develop in Eastern region of India. Pub: Pub: B.R. 
Publishing corporation, Ltd., Delhi, 110052, p. 47. 
Smith, D.M, 1973: The Geography of Social Well Being in the United States, New 
York, Amol Heinman 
Spate, O.H.K., 1957: India and Pakistan: A General and Regional Geography, 
Methuen and Col. Ltd., London. 
Spate, O.H.K., 1967: India and Pakistan: A General and Regional Geography, 
London, Methuen and Co. Ltd. 
Srinivasan, P.V., 2002: Poverty an Agricultural Research, in (ed) by Parikh, K.S. and 
Radhakrishna, R., India Development Report, Oxford University Press, pp. 
234-238. 
Stamp, L.D., 1958: Area -A Regional and Economic Geography, London, Methuch 
and Co. Ltd. 
271 
Suryanarayana, M.H., 1997: Food Security in India, Measures, Norms and Issues, 
Development and Change, Vol.28, No.4, pp.771-789 
Swaminathan, M.S. 2001: Food Insecurity Atlas of Rural India, Frontline Vol. 18, 
No. 11, May 26- June 8, ISSN 0870-1710. 
Swaminathan, M.S., 1995: Agriculture, Food Security and Employment, Changing 
Times, Uncommon Opportunities, Nature and Resources, Vol.31, No.l, pp.2-
15. 
Swaminathan, M.S., 1996; Science and Technology for Sustainable Food Security, 
Indian Journal of Agricultural Economics, Vol.51, No.l 12, pp.60-75. 
Tapeshwar, S., 1998: Fertilizers use Food Security and Sustainable Agricultural 
Development, An Indian Experience the Geographers, Vol. XLV, No.2, July 
1998, p.78. 
Taylor, D.R.F.. 1975: Spatial Organization and Rural Development in Fry, M.G., (ed) 
Freedom and Change. 
Tiwari R.T. and Sinha R.C., 1988: Rural Development in India, Pub: Ashish 
Publishing house 8/81, Panjab Bagh, New Delhi. 110026. 
Umali Deininger, D.L., and Deininger, K.W., 2001: Towards Greater Food Security 
for India's Poor, Balancing Government Intervention and Private Competition, 
Agricultural Economics, Vol. 25, No. 2/3, pp. 321-335 
United Nations World Food Council, 1976: International System of Food Security, 
UNWFC, Rome, Italy. 
United Nations, 1975: Report of the World Food Conference, Rome, 5-16 November, 
1974, New York. 
Uyin, P., 1994: The State of World Hunger, P. Uyin (ed) in The Hunger Report, 
Gordon and Breach, Swizerland, p. 10. 
Vajpai, R., 2003: Policy Framework for Food Security for India, Food Standard and 
Safety in Agro Based World, Pub: New Century Publications and Singhal 
printed media. New Delhi, 110007. 
Vyas, V.S., 2000: Ensuring Food Security, the State, Market and Civil Society, 
Economic and Political Weekly, Vol. 35, No. 50, p. 4403. 
272 
Wadia, D.N., 1975; Geology of India, Tata McGraw -Hill publishing, Co, New Delhi, 
Pp. 372 
World Bank, 1975: Rural Development, Sector Policy Paper, p. 3. 
World Bank, 1986: Poverty and Hunger; Issues and Options for Food Security in 
Developing Countries, Washington D.C. 
World Bank, 1986: Poverty and Hunger; Issues and Options for Food Security in 
Developing Countries, World Bank, Washington D.C. 
World Bank, 2000: World Development Indicators, World Bank, Washington, D.C, 
USA. 
World Bank, 2002: Food Security for the World, World Bank, Washington, D.C, 
USA. 
World Bank, 2002: From Action to Impact. Discussion Paper, the Africa Region's 
Rural Strategy Rural Development Operations, Available at 
www.worldbank.org. 
273 
I ^  
I 
^ 5 
iS 
1*1 
I W 
' V? 
!!i 
i'l: 
I 
APP£NDIC£S 
-•N: 
Appendix-I 
QUESTIONNAIRE 
Household LEVELS Food Security and Rural Development in Western Uttar 
Pradesh 
1) Respondents Characteristics 
I Name; 
Religion: 
2 Educations: Formal, 
Age: 
Caste: 
Informal, 
Block., 
Tehsil. 
Sex: 
2) Household Characteristics 
Name Age/sex Education Occupation Income 
3) Food Security 
a) Foodgrain Availability 
Food Stuff 
Wheat 
Rice 
Pulses 
Total 
Per day in kg 
-.. .-
Calories in 
gram 
b) Livestock Availability 
Type of Livestock 
Cow 
Buffalos 
Goat 
Sheep 
Chicken 
Others 
Total 
Number of Livestock 
c) Productivity of Crops (In kg per hectare) 
Crops 
Wheat 
Rice 
Barley 
Sugarcane 
Potatoes 
Area Production Yield 
e) Public Distribution System 
Does the household have a ration card: Yes/No 
No. of Persons 
Registered 
Reasons for not 
having Card 
APL BPL ANTRODYA OTHER COLOUR OF CARD 
f) Employment Structure 
Male 
Female 
Total' 
Cultivators Agriculture 
Labour 
Livestock 
Rearing 
Service Daily 
Labour 
Rate of 
Wage (in 
Rs.) 
275 
g) Income Structure 
Income 
<2000 
2000-4000 
>4000 
Total 
(per month) 
Rural Development 
1 Land Holding 
(i) Size of Farm (in ha) Marginal less than 1 ha 
Small l-2ha 
Semi medium 2-4 ha 
Medium 4-lOha 
Large -above 10 ha 
(ii) Owned 
(iii) Leased (in / out) 
(I v) Gross Cultivated Area 
(v) Net Cultivated Area 
2 Type of Farming 
(i) Tractor operated 
(iii) Tractor-Bullock operated 
3 Source of Irrigation 
(i) Canal (ii) Tubewell 
(vi) Double Cropped Area, 
(ii) Bullock operated 
(iii) Other sources (electricity/diesel 
Pump set) 
4 Fertilizer Used (in kg/ha) 
Total used 
5 Housing Status 
(i) Own house Rented govt, quartos 
(II) Kutcha Cemented Slum 
(iii) Source of Water in house Hand pimip Tab. 
(iv) Electricity supply in a day yes/ no 
(v) Nature of the roads 
(vii) Water logging yes / no 
(viii) How many persons engaged in factories 
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S.N. 
1 
2 
3 
4 
5 
6 
7 
8 
LocaJ Name 
Andhi 
Arhar 
Bhangar 
Doab 
Jowar 
Kankar 
Khaddar 
Jau 
GLOSSARY 
English Name 
Dust storm 
Pigeon pea 
Older deposits of alluvium 
Land between two rivers; interfluves (do=two, 
ab=water) 
Big millet 
Calcareous nodules 
Newer deposits of alluvium 
Barley 
10 
11 
12 
13 
14 
15 
16 
19 
20 
21 
22 
Kharif 
Kutcha 
Loo 
Masur 
Moong 
Nadi 
Pucca 
Rice 
18 Rabi 
Reh 
Semi pucca 
Tarai 
Wheat 
23 Usar 
24 
Panchayti Raj 
System 
Seasons of summer crops i.e., mid June to 
October 
Uncemented 
Hot westerly wind 
Lentil 
Green gram 
River 
Cemented 
Rice 
Seasons of winter crops i.e., November to March 
or April 
Efflorescence of sodium salts on the soil 
Half cemented 
Swampy tracts 
Wheat 
Land which is impregnated with soda salt to such 
an extent as to make it unfit for growing crops 
A system of local self government at village level 
283 
25 „ . , Caloric intake or availability Requirement ^ 
26 Ration Shops Fair Price Shops 
These are different colour of cards issued by 
27 Ration Cards government to distribute wheat, rice, sugar and 
kerosene at subsidized rate. 
28 ca"J° f "^" '™ Pink color 
29 BPL Ration yellow color 
Cards 
- . APL Ration „ „ . , 
30 „ J White color Cards 
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